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Morris GoopKIND, who has 
won 10 American Institute of 
Steel Construction awards for 

bridge design, estimates that he 

has designed at least 4000 
bridges—as chief bridge 
engineer of the New Jersey 
State Highway Department 
and as a consultant. Goodkind 
also is well known professionally 
as one of the small group which 
founded the National Society of 
Professional Engineers. 
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HALLIBURTON PEERCE-ALL 


rouJET ¢& GroutBULLET 


two new tools for pinpoint 


control of grout placement! 


PEERCE-ALL\ Bay / PEERCE-ALL 








GROUTJET/ AS ‘\\. GROUTBULLET 


Halliburton’s all-new Groutjet and Grout- 
bullet are in service now giving better 
control of grout placement in most all types 
of pressure grouting jobs. These advanced 
tools create entry points for grout placement 
far more efficiently than old fashioned strap- 
packer/slotted-pipe methods, 


how they work... 


GroutJET is made up of a series of 
economical shaped charge piercing units 
which is run on an electrical wire line into 
cemented grout pipe. At the desired depth, 
the shaped charges are ignited electrically. 
The controlled action of each charge pierces 
the pipe and cement sheath extending a short 
distance into the formation. Each clean, 
straight opening provides a predetermined 
entry point for the grouting solution to 
follow with little possibility of grout intrusion 
into an unwanted area. This expendable tool 
disintegrates in performing its job, leaving 
only the wire line to be pulled from the pipe. 


Halliburton is fully qualified to 
perform any size grouting operation 
as a prime or sub-contractor. 





GroutBULLET is a more economical tool 
containing one or more sections equipped 
with electrically-fired “bullets” which, when 
fired, pierce the grout pipe and the forma- 
tion. Unlike the Groutjet, the Groutbullet 
may be used in uncemented pipe as well as 
minimum-sheath cemented pipe. This tool 
is run and retrieved on an electrical wire line. 


* # 


Halliburton Progress in the field of 
pressure grouting is marked by many 
achievements including advanced cement 
and chemical grouting materials, modern 
placement equipment and techniques — and 
now the Peerce-All Groutjet and Peerce-All 
Groutbullet. See your Halliburton pressure 
grouting engineer for proven ideas on the 
best way to solve soil consolidation, water 
control, and other grouting problems. 
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PRESSURE GROUTING SERVICES 
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ARCHITECTS: 
Gregson & Associates, Atlanta 


ENGINEERS: 
Ammons, McClure & Caldwell, Atlanta 


MECHANICAL CONTRACTORS: 
Harvey-Tootle Plumbing & 
Heating Co., Jesup 


MARLO fills new hospitals’ prescription 


for healthful, year-round comfort conditioning 


To help patients recover faster and staff members work more efficiently, two new 
hospitals in Georgia have been equipped with year-round air conditioning systems. They 
are the Wayne County Hospital at Jesup and the Decatur Memorial Hospital at Bainbridge. 
In both cases, Marlo air conditioning products were selected to provide winter heating and 
summer cooling in these modern buildings. A total of 244 individual pieces of Marlo 
equipment were installed, including 212 Seazonaire remote room units, two central station 
units, 12 unit heaters and 18 coils. 

With Marlo’s versatile line of air conditioning and heat transfer products, systems can be 
tailored to the exact needs of buildings of all types—commercial, industrial, institutional, 
multiple-residence. For complete information, contact the Marlo representative in your area. 


Quality Air Conditioning and Heat Transfer Equipment Since 1925 
ST. LOUIS 11, MISSOURI 


WORLD-WIDE DISTRIBUTION « Mario international Ltd. P.O. Box Vaduz 34679 Vaduz Furstentum Liechtenstein 
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DETROIT 
VIBRA-GRATE STOKER 


DETROIT-TAYLOR 
STOKER 





Vibra-Grate and Taylor Multiple Retort Stokers 
formerly manufactured by American Engineering 
Company of Philadelphia are now and will continue to be 

- manufactured, sold and serviced by Detroit Stoker 


Company, Monroe, Michigan 


DETROIT VIBRA-GRATE STOKER 
All stoker activities of American Engi- Vibra-Grate and Taylor Stoker users, 
neering Company, a division of United present and future, will benefit through: 
Industrial Corporation, have been trans- @ Enlarged engineering and service staffs 


ferred to Detroit Stoker Company, @ Modern manufacturing facilities, cen- 
trally located 


Monroe, Michigan where communica- os ; . 
District sales offices or representatives 


tions relating to all types of stokers for- in more cities 
Over 60 years of stoker experience 





merly manufactured by American Engi- 
Continuing research and development 
neering Company should be directed. programs 


STOKERS FOR BOILERS FROM 3,000 TO 500,000 
POUNDS OF STEAM PER HOUR CAPACITY. 


DETROIT 


STOKERS 
DETROIT STOKER COMPANY 


DIVISION OF UNITED INDUSTRIAL CORPORATION 
District Offices or Representatives in Principal Cities 


MAIN OFFICE AND WORKS * MONROE, MICHIGAN 
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Robinson's got all 
three New Joints — 


For any installation .. . Robinson’s got the new joint to do the job 
right with newer, strotiger, longer-length Clay Pipe, now guaranteed 
for a full century!* 


&? 
Wedge-Lock® Speeds installation ...Tight, yet flexible... 
withstands heavy backfill, frost heave, traffic vibration. 
Conforms to ASTM Designation C245, Type |. 


Wedge-Lock® TYPE ‘‘O”’ ... . tightest joint yet . . . ideal 
for large-diameter pipe in problem trenches, unstable 
soil, lines near water supplies. Conforms to ASTM Desig- 
nation C425, Type Ill. 


Slip-Joint . . . a bituminous seal that bonds tight and 
fast . . . allows immediate backfill. It's economical, fast, 
simple to install. 


*Written 100-year guarantee available on request. 
THE AKRON, OHIO - ALBANY, N. Y. « BALTIMORE, MD. - BOSTON, MASS. + 
BUFFALO, N. Y. « CALDWELL TOWNSHIP, N. J. « CHICAGO, ILL. « EAST 
: ROBINSON HARTFORD, CONN. + INDIANAPOLIS, IND. « NEW YORK, N. Y. « PHILA- 
y CLA Y PRODUCT co. DELPHIA (POTTSTOWN, PA.), PA. » ROCHESTER, N. Y. « SYRACUSE, N. Y. 


ESTABLISHED }856 
AKRON 9, QHIO TORONTO, ONTARIO, CANADA + YONKERS (WESTCHESTER CO.), N. Y. 
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(Consulting Engineer CONCO 
| oe OVERHEAD 
SALES HEADQUARTERS TR AVE Li ere 


50 Rockefeller Plaza 
New York 20, New York C ae A Ni Ea S 
COlumbus 5-7185 
Sales Manager is oa 
THEOopoRE E. Gordon i n ca pa "a iti es to i 50 to n S&S 
BUSINESS OFFICE 


Saint Joseph, Michigan 
YUkon 3-5511 


Production Manager 
A. M. STEINMETZ 


Merchandising Manager 
CULLEN S. CHILD 


Circulation Manager 
CuHaRLEs E. Cours 


SALES REPRESENTATIVES 


New York City-New Jersey 
THEODORE E. GoRDON 


New England and New York State 


Joun F. WALLACE 
North Scribner Avenue 
South Norwalk, Connecticut 
VOlunteer 6-3316 


Philadelphia 


Karu F. CuHristMAN 


2065 Geoffrey Road 
Willow Grove, Pennsylvania 


OLdfield 9-1335 


Pittsburgh & Cleveland 
GEORGE APPLIN 


Room 701 Investment Bldg. 
Pittsburgh, Pennsylvania 
COurt 1-4058 


Ohio State & Buffalo 
CLARENCE H. KoEsTER 


Cleveland 24, Ohio Conco Semi-Gantry Crane 
Hillcrest 2-3455 


Saint Joseph, Michigan custom-engineered for service 
E. R. Gautey, J. E. Tym ; . ‘ LONCO 
217 Wayne Street in a Chicago area steel mill hi f , 


YUkon 3-5511 
Chicago 
A. C. PeTersEN, J. E. Tym 
205 West Wacker Drive, Room 200 . P ‘ 
arborn 2.3519 Write for Crane Specifications Tablet con- 


DEarborn 2-3519 
Los Angeles taining five sets of general service crane 


Duncan Scott & COMPANY o£ ahs 
eeae Us wares specification data and forms. 
HUbbard 3-6211 
San Francisco ; “a For information on Conco Cranes, Hoists 
Duncan Scott & COMPANY : and Trolleys Request Bulletin 50008 
85 Post Street iT} 
GArfield 1-7950 — Material Handling Division 
Dallas : CONCO ENGINEERING WORKS, INC. 
Ep WHETZLE Mendota, Illinois 
923 Cordovan Avenue 
DAvis 4-4016 
AFFILIATES: 


Southeast SPARTAN TOOL DIVISION, Powered Sewer Cleaning Equipment 
Jor H. Howen. FIELD CONTROL DIVISION, Barometric Draft Controls 
1776 Peachtree Bldg., Suite 614 L _ _ 
Atlanta 9, Georgia 
873-3136 











EPTEMB CHICAGO TRAMAAIL, manufacturer of “Trak-Rak” Stacker C 
anaes Systeme, and @Fas-Lek” Racks at 1330 $. Kostner ro 
. DIVISION OF CONCO ENGINEERING WORKS INC.” nem tome 





Imaginative engineering found a “better way 
of doing things” to solve the problem of over- 
crowded locker and shower room conditions at 
Niles Township East Community High School. 
Not only was locker space greatly increased 
and shower capacity tripled—the shower room 
itself was provided with major safety benefits, 
practically foolproof water temperature regula- 
tion and economy of operation. 


The showers are the progressive type, used pri- 
marily for warming up or cooling down on entry 
or exit to pool or gym. Located in what was 
once unused space, they are arranged in three 
double tiers, one set at 95°, one at 100° and 
the other at 105° by means of three Powers 
Hydroguard Thermostatic Controls. 


Showers are operated from a convenient panel 
to which only the instructor has access. Here, 


Why not investigate a Hydroguard Shower 
System for your school? Just tell us about your 
requirements and we’ll make recommendations 
with no obligations attached. For general in- 
formation request Safer Showers Bulletin. 


TRIPLING a shower room’s 
CAPACITY with emphasis on safety 


through an “on” button, a timer actuates three 
valves connected to the Hydroguards to limit 
water flow to 10 minutes. The shower system 
can be shut off at any time by depressing an 
“off” button which automatically re-cycles the 
timer. In addition, individual switches for each 
tier provide manual operation when desired. 


Core of the system is the Powers Hydroguards, 
set to the previously mentioned water tempera- 
tures. The Hydroguards protect the bathers at 
all times against temperature fluctuations that 
might cause scalding or other mishaps. Should 
either the hot or cold water supply fail, they 
immediately shut off the showers. 


From an operational standpoint, four-year fig- 
ures show that controlled timing and con- 
trolled temperature can lower a school’s budget 
through water and fuel conservation. 


Also: POWERS TEMPERATURE AND 
HUMIDITY CONTROLS. Ask for case his- 
tories illustrating how Powers equipment has 
been engineered to individual needs to spark 
new ideas in indoor comfort and environment. 
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PROGRESSIVE SHOWER CONTROL 


DT WATER SUPPLY 





COLD WATER SUPPLY 
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THE POWERS REGULATOR COMPANY 
DEPT. 961 — SKOKIE 53, ILLINOIS | Offices in Principal Cities in U.S.A. and Canada 
MANUFACTURERS OF THERMOSTATIC CONTROLS SINCE 1891 





MORRIS GOODKIND 


— Starts on front cover 


As director and bridge engineer of the New Jersey 
Highway Department, Goodkind has had a good 
chance to compare the work of consultants with that 
of highway department personnel. He is a strong 
advocate of design by consultants. 

“There is no doubt that work turned out by con- 
sultants is superior. In addition, the consulting engi- 
neer should be able to demonstrate that his work is 
more economical. The fee he is paid is insignificant 
compared to the savings he can achieve in design — 
provided he is allowed to use his talents, experience, 
and ingenuity.” 

Furthermore, Goodkind thinks consultants could 
get the figures to prove state costs are higher if they 
went about it correctly. Many states have called in 
management consultants to study their entire organiza- 
tion, and some of these management groups specialize 
in working with highway departments. Interested 
organizations of consulting engineers could get the 
names of these companies (“I could name at least 
one in Chicago”), and ask in which states they have 
made studies. Since these studies are a matter of 
public record, consultants could obtain copies. “After 
all, look what happened to the New York Port Au- 
thority when it refused to release cost figures. If 
they are properly requested, the states would have 
no choice but to provide the data.” 


State Staffs and Seniority 


When Goodkind went to work for New Jersey as 
director and chief bridge engineer in 1925, no de- 
sign was handled by consultants. He had a staff of 
about 75 designers and 50 construction men, and 
used consultants only on movable bridges. Later, 
he began using them for peak loads and also for 
specialized design problems. 

“Consultants are going to have to battle human 
nature in trying to dissuade highway departments 
from expanding. Any highway engineer instinctively 
prefers to keep the designs for which he is responsi- 
ble within his own organization. However, the con- 
sultants’ argument on economy should be strong 
enough to overcome this. 

“Of course, California has an excellent state high- 
way design department. I used to envy them, for 
they could put four men on the supervision of one 
bridge when I could assign only one man to one 
bridge. They got good bridges — but they also got 
high engineering costs.” 

In addition to economy, consultants have an added 
advantage. “In a state organization, men are hired 
on the basis of an examination — and, I might add, 
quite an easy one. This is an inadequate system for 
selecting an engineer, and once a man is on the staff 


he is there to stay, barring proven guilt of statutory 
offenses. Incompetence or offensive attitudes are 
usually not considered sufficient grounds for dismis- 
sal. This works against the proper functioning of an 
engineering office. There is no way to pay or promote 
a man according to his worth, because seniority is 
the prime consideration. Consulting engineers, on 
the other hand, have the entire engineering field 
from which to select men.” 


Politics and Medals 


As a state engineer, Goodkind never had trouble with 
politics. “Occasionally I would be approached about 
hiring a man because of political reasons. 1 objected, 
and no one ever gave me much of an argument.” 

Goodkind thinks highway commissioners need not 
necessarily be engineers. “What you need is a good 
administrator, who will leave engineering to the 
engineers. It does not hurt if he also is a good politi- 
cian. You need a man who can get things done and 
get your programs approved.” 

Before the consulting engineers do too much pro- 
testing about state design, Goodkind thinks it would 
be a good idea for them to devise a good method 
of self-policing. “After all, there is a limited pool 
of qualified engineers in the country, and the semi- 
qualified man will damage the entire profession.” 

While with the Highway Department, Goodkind 
had his own “empire” with little interference. One of 
his proudest moments was winning the American 
Society of Civil Engineers Phoebe Hobson Fowler 
Medal in international competition for the aesthetic 
design of the Raritan River Bridge near New Bruns- 
wick. This reinforced concrete bridge has open 
spandrel arches, which includes six 200-ft spans plus 
the approach spans. 

He also did the Edison Bridge over the Raritan 
River. This, at the time, had the longest spans of con- 
tinuous plate girder design in the nation. Since then, 
a number of the same type have been built. “Nobody 
denied me the opportunity to try my theories on this 
bridge, although a number of prominent engineers 
advised me against it at the time,” he recalled. 


Aesthetics and Bridge-Saving 


Goodkind always has had a strong feeling for aesthe- 
tics in bridge design. Writing in the American Con- 
crete Industries Journal in 1935, he said: 

“More and more the necessity for consideration of 
the appearance of bridges is becoming apparent 
but not until the bridge engineer recognizes that the 
general public demands beauty in all of his designs 
will he be considered to have given all the service 
rightfully expected of him. 

“Fortunately, the engineer is not bound by ancient 
architectural orders, forms, or styles, nor are there 
any fixed standards by which he must abide in the 
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Specify this pump for any solids-free liquid . . . Underwriters- 
approved for ratings up to 91 psi. . . nearly twice the approved 
rating of any other ‘“‘canned’’ pump. 


For absolute leakproof performance that pays off in greater user 
satisfaction, look to Electri-Cand pumps from Allis-Chalmers. 
Choose from industry’s broadest line . . . including a wide range 
of sizes approved by Underwriters’ Laboratories for Class I, 
Group D hazardous locations. 

Electri-Cand pumps handle practically everything from 
Acetaldehyde to Xylene. They save precious liquids, retain 
volatile liquids, contain toxic fluids and fumes, handle corro- 
sives safely. Stuffing boxes are completely eliminated. Bearings 
take care of themselves . . . they are lubricated by the pumped 
liquid. And Electri-Cand pumps are easily designed into any 
installation. Compact close-coupled design eliminates misalign- 
ment . .*. saves space . . . allows mounting in any position. 

Specify efficient, safe handling of “problem” liquids. See your 
A-C representative, or write to Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. A-1505 


Every Electri-Cand pump is thoroughly tested before ship- 
ment. Performance characteristics are checked. Each unit is 
hydrostatically tested. Here, Freon #12 is forced into a par- 
tially evacuated pump, and a halogen leak detector is used. 
The pump is rejected if it leaks at a rate of more than one 
ounce per 100 years. Electri-Cand is an Allis-Chalmers trademark. 
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it’s the material that 
makes the difference 


Y CORROSION-FREE 


¥ TROUBLE-FREE 
Y LOW-MAINTENANCE 
HEATING SYSTEM . . . GRID cow son con 


struction resists corrosion externally from acid fumes and 
internally from electrolysis. No leaking from rotted cores. 

GRID one-piece cast iron heating sections and headers are leak- 
proof on steam pressures up to 250 p.s.i. 450° temper- 
ature. Smaller steam lines cost less. 

GRID heating sections with widely spaced fins cast integral with 
steam chambers are easy to clean — Will not ‘‘mat'’ on 
air intake side. 

GRID design develops low outlet temperatures and with proper 
fan volumes, delivers warm, comfortable air to floor — 
No wasted heat at ceiling. 


ables for complete information on GRID Cast Iron Steam 
Heat Transfer Surface . . . write for catalog #956. 


“INSTALL GRID CAST IRON 


| UNIT HEATERS BLAST HEATERS RADIATORS 











D. J. MURRAY MANUFACTURING CO. 


Monufacturers Since 1883 ° WAUSAU, WISCONSIN 
REPRESENTATIVES IN AL PRINCIPAL CITIES 





development of beauty in his bridge . . . the grace and 
charm of a structure will depend on the characteris- 
tics of the individual project, and the engineer is 
in the position of exercising his natural talents and 
own artistic concepts. . . . 

“Of primary importance to a beautiful bridge is the 
requirement that it express the truth. It is built to 
carry certain loads with safety, and its stability and 
durability should be apparent to the lay observer 
in its lines, form, and mass, as well as in the appro- 
priate use of its materials. Each of its parts should 
exhibit a clear explanation of its purpose and the en- 
tire layout should bear a logical relation to the par- 
ticular obstacle which it crosses.” 

For the past six years, Goodkind has been consult- 
ing bridge engineer with his sons in Goodkind & 
O'Dea. He works on a flat fee or a per diem basis. 

“I would rather save an old bridge than build a 
new one, and have acted as a consultant to a number 
of counties which could not afford new structures. 
For instance, | now am working on a wrought iron 
bowstring truss built about 1880. Two piers were in- 
serted later, changing the entire character of the 
truss. Then the bottoms of the trusses were encased 
in about four feet of concrete, causing the bridge 
to lose its ability to expand. All we have been able 
to learn about the origin of the bridge is that Phoenix 
Iron Company furnished the material. I assume that 
this firm, no longer in business, also did the design.” 
Engineering and Humanities 
Goodkind was born in 1888 in New York’s Lower East 
Side, two years after his parents arrived here from 
Poland. As a member of one of the few Jewish 
families in an Irish neighborhood, he had a lively 
childhood. “I had five brothers, but they weren't 
much help in a street fight because four of them were 
younger, he recalled. 

While in high school, Gocdkind held a number of 
jobs, starting as office boy in a department store. 
“Then I delivered summonses for a law firm. I used 
to read them on the streetcar ride before delivery. 
Also, I worked for a florist as a delivery boy.” 

Covering 12 grades in eight years, Goodkind had 
all his hopes pinned on a scholarship as his only 
means of attending college. Then, a few months be- 
fore graduation, he contracted pneumonia. “I was 
able to graduate with my class because my Latin 
teacher came to my house to tutor me.” Although 
he weighed only 90 pounds and had to have his 
mother accompany him, he also took scholarship 
tests lasting a week, winning a Pulitzer Scholarship 
on the basis of his high grades in Greek and Latin. 

“At that time, I was going to study medicine. A 
few weeks later I was walking down Third Avenue 
under the el and a man’s arm fell right in front of 
me. The elevated had run over a trainman. After I 


CONSULTING ENGINEER 





ALLIS-CHALMERS & 


2. Exclusive plug-in terminal blocks per- 3. Extra heavy plug-in stabs and posi- 
mit removal of units without tools. Fully tive alignment provided by TRACK- 
accessible location at front of units GUIDE drawout mechanism assure 
simplifies your wiring. trouble-free electrical connection. 


4. With TRACK-GUIDE mechanism, units 5. Units can be tilted up for inspection 
can be easily and safely de-energized of stabs without removing from TRACK- 
1. Centralized control saves space, cuts and locked out, or withdrawn from en- GUIDE mechanism, or fully removed 
installation and engineering costs. closure for inspection and maintenance. for bench maintenance or interchange. 


...SIX reasons why Allis-Chalmers new motor control center design is 


the center of satisfaction 


Satisfaction? It comes with every one of the new (yet fully proven) 
low-voltage control centers from A-C. Their clean lean design saves 
valuable space. Exclusive plug-in terminal blocks cut installation 
time . . . speed inspection and removal. Track-Guide drawout 
mechanism lowers maintenance costs. Control units can be drawn 
out, tilted up, or completely removed without tools. 

Safety features of these new control centers provide sure pro- 
tection to personnel. Units can be quickly de-energized for main- 
tenance or inspection work. Units cannot accidentally fall out of 
Track-Guide mechanism during inspection or maintenance. 

Reliability . . . versatility . .. economy .. . strength . . . safety. 
You name the feature — A-C motor control centers have it. Ask 
your A-C representative or distributor for all the facts. Or write 


Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, Wis. 6. Mounting of pilot lights and pushbuttons on the 
o removable contro! units eliminates failures com- 
Track-Guide is an Allis-Chalmers trademark. A-1486 mon with hinged wiring. 
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BURGESS -MANNING 
Exrgineerh 


STOP NOISE 


...Snubbers are de- 
signed to eliminate 
exhaust noise from 
engines, compressors, 
rotary blowers, vacuum 
pumps and air and 
steam vents. 


STOP 
NTT Wiled) 


Pulsation is eliminated and gas 
fiow is smoothed with special 
snubbers. 


FILTER INTAKE AIR 


Intake air for engines, 








compressors and blow- 
ers is cleaned and noise 
eliminated. 


ARREST SPARKS 


Spark arresting features 
are designed into engine 
exhaust snubbers. 


SEPARATE WATER AND AIR 


Water is separated 
and exhaust noise 
eliminated. 


RECOVER WASTE HEAT 


Special snubbers recover 
heat from engine exhausts. 


Industrial Silencer Division 
BURGESS-MANNING COMPANY 
ng Pople Se WOE et eT 





recovered from the shock, I decided to look around 
for another career, and civil engineering sounded 
quite interesting.” 

One of the youngest freshmen to enter Columbia 
University, Goodkind obtained an Arts degree and 
then a Civil Engineering degree. “I still think Colum- 
bia has one of the finest engineering courses in the 
country. After the six-year combined course, a gradu- 
ate could step into any specialized field of engineering. 
I would like to see all engineering degrees awarded 
after six years of college. The technical training a 
boy can get in four years is sufficient, but he gets no 
idea of the humanities and is seriously deficient in 
the use of the English language when he graduates. 
It takes an exceptional student to become a well- 
rounded person after this education.” 

Goodkind, who was awarded an honorary doc- 
torate degree from Newark College of Engineering 
in 1950, has served on advisory boards for Princeton 
and for Newark College of Engineering. 


Reference and Intuition 


Upon graduation in 1910, Goodkind became a struc- 
tural designer for the Public Service Commission of 
New York City, which then was building the subway 
system. He also worked as an instrument man for 
the City Department of Engineering. 

“To me, the ultimate was to become a consulting 
engineer, and in 1912 I was fortunate to get a job 
with Albert Lucius, a consultant then known as the 
best bridge engineer in the country. I was 22, he was 
72, and I was his entire staff.” 

The first day on the job, Goodkind arrived loaded 
down with college textbooks. Lucius hit the ceiling, 
told him there was not a book in the office, and “that’s 
the way we are going to work.” Goodkind later learned 
that Lucius was one of those rare people who could 
design by intuition and figure stresses in his head. 
Lucius was amazed to learn that Goodkind could 
get the same answers from his textbooks. It wound 
up with Goodkind teaching Lucius the theory behind 
what he had been practicing for years. 


Hair Lines and Awards 


Lucius and Goodkind did all of their own drafting, 
tracing, and other office work. Finally Goodkind con- 
vinced the consultant he could teach the secretary to 
trace. “I told her to trace every mark on the drawing, 
pinned the tracing paper to the table, and left her 
working.” The secretary followed instructions exactly, 
and when Goodkind got the drawing it had a series 
of strange curves. “The drawing had a hair on it, and 
she had reproduced it with great care.” However, 
Lucius let her continue doing tracings. 

Lucius’ business got slow, and Goodkind went to 
work for the Interborough Rapid Transit Company. 
Then, after a brief period with J. G, White Engineer- 
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FOR ALL CONTROL CABLE NEEDS 
... SPECIFY SIMPLEX CABLE 


RUBBER, PVC, SILICONE, 
POLYETHYLENE-NYLON, 
POLYETHYLENE-PVC, 
POLYETHYLENE, TEFLON 


You name the requirement: supervisory cable for moni- 
toring and/or recording; cable for protective devices, 
for heavy magnetic trip or break devices; control cable 
for use in conjunction with high voltage power circuits. 


Simplex will supply it... engineered precisely to 
specifications. 


Simpléx control cable insulations include rubber 
(Anhydrex, Anhydrex XX), PVC, Polyethylene, 
Polyethylene-Nylon, Polyethylene-PVC, Silicone 
and Teflon. And they meet all IPCEA-NEMA 
standards. 


Simplex cables are available with copper, bronze, 
aluminum and steel C- L- X sheaths or with a 
variety of other jacketing materials. Also available 
are packaged combinations for power and control. 


Simplex welcomes the opportunity of discussing 
individual control and power cable problems. 
Write today, giving details. 


WIRE & CABLE Co. 


Cambridge, Mass. « Portsmouth, N. H. 
SEPTEMBER 1961 


15 





check these outstanding < 


ae 
features 
ew 





ing Company, he joined the New Jersey State High- 
way Department in 1919 as general supervisor of 
bridges and structures. He was named director and 
chief bridge engineer in 1925. Goodkind retired from 
the Department 30 years later, receiving a testimonial 
dinner and New Jersey's first Award for Professional 
Achievement. The next year, the New Jersey Society 
of Professional Engineers named him “Engineer 
of the Year.” He also has received the Rutgers Uni- 
versity Tau Beta Pi Achievement Certificate and 
Columbia University’s Egleston Medal. 


Architects and NSPE 


The American Society of Civil Engineers and the 
architectural profession can share some of the credit 
for the formation of NSPE. During Goodkind’s early 
years with the highway department, he received a 
call from ASCE asking him to do anything possible 
to stop a bill introduced by architects to limit the 
role of engineers in building design. Goodkind knew 
nothing about lobbying, but he had done a little fish- 
ing with one of the senators and was able to keep the 
bill in committee. 

The trouble with architects became perennial. Good- 
kind was named chairman of a group of architects 
and engineers attempting to solve the age-old ques- 
tion of “what is architecture” and “what is engi- 
neering.” However, he and other engineers decided 
that other legislative problems would arise in the 
future, and NSPE was born a few years later. It still 
is wrestling with this problem. 

“The trouble with architects in New Jersey still 
is going on, but it is not entirely the fault of the 
architects, Our law is based entirely on integrity of 
the individual, and we have proven that you cannot 
legislate integrity.” 

Goodkind also objects to actions in New Jersey by 
planners, who are attempting to establish their own 
licensing and board of registration. “Under their pro- 
posed law, the integrity of the individual would set 
the boundaries, and you would have the same situa- 
tion as between architects and engineers. This law 
would allow planners to take control without the 
proper background.” 


The YMCA and the Burma Road 


During World War II, Goodkind remained with the 
highway department, but spent more than half his 
time in Washington as consultant to the chief engi- 
neer of the Army, working on the development of 
military bridges for field erection. (His son, Major 
Herbert Goodkind, was decorated for his role in 
the erection of bridges across the Rhine. He accom- 
plished the job using pontoons of a type his father 
had helped to develop. ) 

One problem on which Goodkind’s group was work- 
ing was the design of bridges on the Burma Road, 
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Cobo Hall, Detroit: at night persons waiting on this entrance plaza can be recognized because KIRLIN fix- 
tures illuminate faces and bodies as well as the top of their heads . . . Architects: Giffels & Rossetti, Inc. 


Ideal Application! 


VERTICAL SURFACES ARE ALSO LIGHTED 
BY WEATHER-RESISTING KIRLINsS 


MANY REASONS FOR SPECIFYING 


SEPTEMBER 1961 


Exterior overhead lighting for Detroit’s famous 
Cobo Hall was specified — 


Ki rlin 


(Also for the soon-to-be-opened Convention Arena) 


THREE REASONS FOR THIS... 


**Vertical Surface"’ Lighting! . . . Proven Weather-resistant ! 
. . . Better Lighting Efficiency! 


Other recessed fixtures would not have done as well! You can 
prove it with the facts and figures which are probably in your 
data files at this minute. For example: pages 6-14*; as shown by 
these light distribution curves, exclusive KIRLIN wide angle 
lenses so distribute light rays that intensities on vertical surfaces 
average at least 45% of the intensities on horizontal surfaces; 
page 2*; exclusive KIRLIN stainless steel doors and cast alumi- 
num frames plus special reflectors give proven weather-resistance; 
pages 6-14*; exclusive GlasSurfacedt aluminum reflectors, 
covering full area of prism lenses, give approximately 70% 
useful light. 


*References to KIRLIN Catalog #79, A.I.A. File $31F2; if it 
is not in your data files, phone our Sales Engineer in your area. 


Th KIRLIN rae) 3435 E. JEFFERSON AVE 
e @ DETROIT 7, MICHIGAN 





belt-driven 
air make-up 


units 


Let the breezes blow! You can maintain uniform 
temperatures and derive maximum efficiency 
from heating and ventilating systems this winter 
with Aerovent Gas-Fired Air Make-Up Units. 
And, you will be ready for next summer's heat, 
too, since each unit also serves as a filtered air 
supply unit. Why not investigate, today? 

Standard models for all structures and all re- 
quirements in sizes 27” through 60” for capacities 
to 50,000 CFM and BTU/hr ratings to 4,875,000. 
Other units to specifications for capacities to 
100,000 CFM and heat releases to 10,000,000 
BTU/hr. Write for details and application data 
included with new Bulletin 860. 


Air deliveries of all Aerovent equipment ore tested and reted in ac- FI 

cordance with established and accepted codes and each unit is guor- 

enteed by the menvufacturer te iver its rated performance. 
Horovent FAN COMPANY, INC. 


‘WASH and BACON STS. PIQUA, OHIO 
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for which they had no topographical information. 
The Central Intelligence Agency had nothing, and 
the British Intelligence was unable to gather anything. 

Since hotel rooms in Washington were practically 
nonexistent, Goodkind had stayed at the YMCA a 
few times. A friend, the Ocean County engineer, 
also had been there, and he introduced Goodkind to 
a Chinese with whom he was sharing a room. “We 
got to talking, and I discovered he was a civil engineer 
who had been doing highway design in China before 
the War. When I mentioned we were having trouble 
getting topographical data for the Burma Road, this 
Chinese engineer walked over to the dresser and 
pulled out a drawerful of photos, as well as notes, 
of exactly what we needed. It seems China had been 
making preliminary studies of building a Burma Road 
before the War, and the engineer was delighted his 
information was useful.” 


Goodkind & O’Dea 


After the war, Goodkind’s two sons formed Good- 
kind & O'Dea, and a few years later they talked their 
father into joining the firm. “Financial responsibility 
for an organization this large is frightening. I have 
tried to hold the boys down but they have not 
listened, and I must say they have done very well.” 

Today, the firm has offices in New York; Chicago; 
Bloomfield, New Jersey; and Hamden, Connecticut. It 
also has two separate divisions — one for soil mechan- 
ics and foundations, the other for planning. The firm 
handles highways, freeways, airfields, structures, rail- 
roads, parks, marinas and beaches, flood control, land 
reclamation development projects, and _ electronic 
computer services. In fact, it was one of the first con- 
sulting firms in the country to install computers for 
regular design use. 

“My sons always showed an interest in engineering. 
Herbert is a Rutgers graduate and Donald (currently 
president of the New Jersey Association of Consulting 
Engineers ) was graduated from Cornell and the Uni- 
versity of Illinois. Donald holds the record grade for 
the New Jersey professional engineers’ examination, 
with a 99, 99, and 100.” This month, Goodkind’s 
grandson, Michael, enters Rutgers where he plans 
to study civil engineering. 

Although he still holds membership in the Ameri- 
can Institute of Consulting Engineers, NSPE, ASCE, 
ACI, and other technical and professional organiza- 
tions, Goodkind does not now hold office or serve on 
committees in any of them. 

Among offices he has held in the past are: presi- 
dent, New Jersey Society of Professional Engineers; 
vice president, NSPE; board member, ASCE; chair- 
man of the Professional Practices Committee, ASCE; 
chairman, Middlesex County Planning Board; presi- 
dent, Engineers Club of Trenton; and president, 
Middlesex County Professional Engineers Society. “ 
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Design 
Steels 

that do 

the most 

to reduce 
construction 
costs 


ew concept of design for buildings and bridges—get the 
most out of the ‘family of steels by using them wherever 

improve design, reduce weight or effect over-all 
vings in construction. 


Red—USS ‘‘T-1’’ Constructional 
Alloy Steel (100,000 psi minimum 
yield point) 


White—USS MAN.-TEN High Strength 
Steel (ASTM A440—50,000 psi 
minimum yield point) 


Gray—USS Structural Carbon Steel 
(ASTM A36—36,000 psi minimum 
yield point or A7—33,000 psi min- 
imum yield point) 


Pound for pound, these stronger steels 
shoulder heavier loads. . . or they reduce 
the size and weight of structural mem- 
bers and foundations. They add valu- 
able floor space to buildings, reduce 
freight costs and result in faster erec- 
tion with earlier occupancy .. . all 
money-saving advantages. 


New design concepts are emerging that 
challenge the designer’s imagination 
and ingenuity. The combining of many 
steels to get the most out of them has 
long been practiced by automotive engi- 
neers and some other designers. It has 
given us the best automobiles, the high- 
est television towers in the world, the 
largest earth-moving equipment and 
giant radio telescopes. 


ASTM A7 Structural Carbon Steel is a 
mighty versatile and potent metal. No 
other material so strong (minimum 
yield point 33,000 psi) and selling at a 
material cost of less than 10 cents a 
pound, can be drawn, welded, forged, 
riveted, punched, and painted so readily 
and safely. A more weldable carbon 
steel (A373) has a minimum yield point 
of 32,000 psi. 


ASTM A36 Structural Carbon Steel. 
The higher yield point of 36,000 psi and 
the low price indicate that this impor- 
tant new steel may become the pre- 
dominant structural grade, and that it 
may displace A373 in welded construc- 
tion. A36 steel gives the designer the 
opportunity to provide lighter-weight 
structures at a low cost. It has been 
accepted for both building and bridge 
construction at a basic allowable design 
stress 2,000 psi higher than A7 steel 
(20,000 allowable design stress for 
bridges, 22,000 for buildings). It can be 
used for riveted, bolted and welded 
fabrication. 


USS High Strength Steels 

All have minimum yield points of 50,000 
psi. Each has specific area applications 
where it will do the very best job. 


USS MAn-TEN Steel (A440) is a high- 
strength carbon steel intended for 
riveted and bolted construction. It is the 
most economical of the high-strength 
steels; has good workability, high re- 
sistance to abrasion, and atmospheric 
corrosion resistance double that of plain 
carbon steel. Since it provides a yield 
point 50% higher than A7 steel, engi- 
neers can design with higher unit work- 
ing stresses and achieve real reductions 
in steel size, weight and costs. 


USS Tri-TEN Steel is a high-strength 
low-alloy steel intended primarily for 
use in welded construction. This steel 
meets all requirements of ASTM A441. 
It provides greater toughness, even at 
low temperatures, and has twice the 
atmospheric corrosion resistance of car- 


bon steel. TR1-TEN Steel has been widely 
used for bridges, buildings, machinery 
and railroad equipment to reduce 
weight and costs or to provide increased 
strength and load capacity without in- 
creased weight. 


USS Cor-TEN Steel is recommended for 
all applications in which relatively high 
resistance to atmospheric corrosion is 
considered necessary. It permits the use 
of thinner sections to iake advantage 
of the increased strength of the material, 
or the use of equal or heavier thickness 
for extended life with or without protec- 
tive coating. Paint lasts up to twice as 
long on Cor-TEN Steel as it does on 
carbon steel. 


USS ‘‘T-1’’ Constructional Alloy Steel. 
This is the “superman” of structural 
steels with a minimum yield strength of 
100,000 psi. It is furnished quenched 
and tempered and is readily weldable. 
It has four to six times the atmospheric 
corrosion resistance of structural car- 
bon steel and possesses exceptional 
toughness over a wide range of tem- 
peratures down to —50°F. ““T-1” Steel 
combined with USS Tri-Ten High- 
Strength Low-Alloy Steel and carbon 
steel has already been used in a number 
of bridges. In Carquinez Strait Bridge 
in California, it saved $800,000 with 
big savings in weight. This led to its 
use in Martinez Bridge nearby, Louis- 
ville-New Albany, Whisky Creek and 
others under design. ‘“T-1” Steel is 
available in standard structural shapes 
as well as bars, semi-finished and sheets. 


USS ‘‘T-1’’ type A Constructional Alloy 
Steel. This is a lower-priced steel with 
the same high yield strength of 100,000 
psi in thicknesses up to 1 inch. It can 
be used in highly stressed members to 
obtain maximum strength, with reduced 
size, weight and costs. It is available in 
the same shapes as ““T-1”’ Steel. 


For more information on any of these 
USS Steels, write United States Steel, 
525 William Penn Place, Pittsburgh 30, 
Pennsylvania. 

USS, “T-1," MAN-TEN, TRI-TEN, and 
COR-TEN are registered trademarks. 
United States Steel Corporation. 
Columbia-Geneva Steel Division - Ten- 
nessee Coal & Iron Division - United 
States Steel Supply Division - United 
States Steel Export Company 
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Now Available... 


QUENCHED AND TEMPERED STRUCTURAL SHAPES 


in such grades as “T-1’, “T-1’ type A, 9% Nickel and HY-80 
Constructional Alloy and Armor Steels 


Announcing another industry ‘‘first’’ for 
United States Steel—USS Quenched and 
Tempered Alloy and Armor Steel Structural 
Shapes are now commercially available for 
the first time anywhere, in the types and 
sizes shown in the accompanying tables. 
The more commonly used sizes of Wide 
Flange Beams, American Standard Beams, 
Channels, Equal Angles and Unequal Angles 
will be produced in these USS Steels: ‘‘T-1"’, 
“T-1" type A, 9% Nickel, HY-80 and certain 
other alloy grades that provide desirable 
mechanical properties after quenching and 
tempering. Later, other sizes and shapes 
will be added according to demand. 


These quenched and tempered alloy and 
armor steel structural shapes (see table 
below) can simplify design and result in 
substantial weight savings, increased struc- 
tural strength and reduced shipping and 
handling costs. For a free folder about any 
of these steels or their structural shapes, 
contact your local USS representative or 
write to United States Steel, 525 William 
Penn Place, Pittsburgh 30, Pa. USS and 
“T-1" are registered trademarks. 


United States Steel Corporation - Columbia- 
Geneva Steel Division - Tennessee Coal and 
lron Division « United States Steel Supply Di- 
vision « United States Steel Export Company 


Availability Quenched and Tempered standard structural shapes are available in the following shapes and sizes: 


Beams: 8” to 16” inclusive 


Beams: 6” to 12” inclusive 





Selected Wide Flange Sections and Foot Weights* 





American Standard Sections and Foot Weights* 





Channels: 6” to 15” inclusive American Standard Sections and Foot Weights* 





Equal Angles: 3” to 8” inclusive Standard Sections* 





Standard Sections* 
*See our booklet, “USS Shapes & Plates," ADUCO-27001 


Unequal Angles: 344” x 3” to 8” x 6” inclusive 








Maximum length 40’ for all sections 


Mechanical Properties of Quenched and Tempered Alloy and Armor Steel Structural Shapes 





Yield Strength Elong. in 2° Reduction Longitudinal Charpy Impact (when specified) 
psi ° % min. ° of Area, 


% min. 


Tensile 
Strength, psi 





Keyhole V-notch 





a4" ond Onder 100,000 min. 55@ 15 ft.-Ibs.@ -5OF | 30 ft.-Ibs. @ +10F 


| 
| 
115,000/140,000 | 





**T-1"’ type A 


1" and Under 100,000 min. 115,000/140,000 | 


15 ft.-ibs. @ —50F 





Grade A 


9% Nickel 


Grade B 
9% Nickel 


HY-80 
%4"-2" Incl 


60,000 min. 90,000 min. 
65,000 min. 95,000 min. 


80,000/100,000@ 


15 ft.-ibs. @-320F 


20 ft.-ibs. @ —~320F 














70 ft.-Ibs. @ —120F 





D%" and under—45Q% min. 
)Y" and over, yield strength range is 80/95,000 psi 
)Y" to 2’ inclusive, elongation 20% min. 
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A Strong Protest... 


Wall Street Journal 

44 Broad Street 

New York 4, N. Y. 

Mr. Warren Phillips, Editor 
Gentlemen: 

On June 13, 1961, you published 
an article purporting to report the 
Attorney General of the State of 
California as the “Don Quixote” 
jousting with the “terrible wind- 
mills” of fee fixing by Professional 
Engineers. 

From the tone of the article, 
one feels that a consulting engi- 
neer is in the same category as an 
appliance dealer. Apparently you 

. express the opinion that a 
registered professional engineer 
should sell his wares (experience, 
training, and official seal) to the 
highest bidder. 

To what avail are our training 
and dedication to the public 
health and welfare, if we are to 
be placed on the auction block. . .? 

Should we offer our wares by 
blatant advertisement and price 
cutting? Should we ignore the 
public . . . ? Are engineering abil- 
ity and experience purchasable by 
the pound or yard? We of the 
Chicago Association of Consulting 
Engineers do not think so. 

We believe that we are a pro- 
fession with a proud heritage and 
a glorious future of service to all 
mankind. We believe that we are 
important factors in the adapta- 


Readers’ Comment 


tion of modern technology to the 
modern way of life. We believe 
that this knowledge is not pur- 
chasable by the pound or yard. 
We believe that we are skilled 
practitioners, unbiased in our 
judgment, seeking a most suit- 
able and efficient answer to a 
client's needs, while assuring the 
health and safety of the occupants 
of the environment we have creat- 
ed — and we want to be responsi- 
ble for our design. 

We in the profession of con- 
sulting engineering, like our fellow 
professionals in medicine and law, 
want to be of service to the public; 
we do not want to be placed on 
the block at public auction. . . 

We want a normal fee suggested 
by national consultation experi- 
ence to provide the finest in engi- 
neering for public health, safety, 
and welfare. 

R. J. Abramson, Chairman 
Public Relations Committee 
Chicago Association of 
Consulting Engineers 


... And a Mild Brushoff 


Mr. R. J. Abramson 
Chicago Association of 
Consulting Engineers 
Dear Mr. Abramson: 

Thank you very much for your 
letter of July 14 to Mr. Phillips, 
who is now on vacation. 

We were interested in reading 
your views, and appreciate your 
taking the time to write. 

Ed Cony 
News Editor 
The Wall Street Journal 


Fan Mail .. . From the East 


I would like to take this oppor- 
tunity to congratulate you on the 


high level of readability which you 
have maintained in your magazine. 
I look forward to receiving my copy 
each month and hope you maintain 
these high standards in the future. 
G. T. Lewis, Jr. 

Burns and Roe, Inc. 

New York City 


... And the Midwest 


I have been receiving your maga- 
zine for approximately one year 
and I want you to know that I con- 
sider it a very fine publication. The 
information contained therein is 
timely, well written, and provides 
a survey of the various fields of 
consulting engineering not readily 
obtainable in any other single pub- 
lication. I look forward to the re- 
ceipt of each new issue. 
Wayne A. Farley 
Structural Engineer 
Sioux City, lowa 


Water Conversion 


The following letter was addressed 
to Dr. Raphael Katzen, author of 
the article in question: 
We have read your article entitled 
“Can We Afford Water From the 
Sea?” which appeared in the June 
issue of CoNSULTING ENGINEER, with 
interest and considerable confusion. 
In the first place, we are sure 
your source of information con- 
cerning the Office of Saline Water 
demonstration plant programs must 
have been in error. The first dem- 
onstration plant which the govern- 
ment chose because of its novelty 
and potential low cost (both capi- 
tal and operating) was not a 
“forced circulation multiple effect 
evaporation” system as you state. 
It was a long tube vertical twelve 
effect system developed, designed, 





and engineered by W. L. Badger 
Associates, Inc. This plant, which 
is producing over 1.2 million gal- 
lons, can operate using either a 
sludge recirculating technique or 
acid addition as scale prevention 
measures. We suggest you arrange 
to spend some time at this plant at 
your convenience, 

As to costs, your data must be 
somewhat outdated. We know that 
we can produce water in large 
size units for about $0.35 per thou- 
sand gallons and in some cases, by 


utilizing power generating facili- 

ties to supply incremental power, 

or by concentrating our already 

highly concentrated brine further 

to produce salt, we can produce 
water very inexpensively indeed. 

Howard J. Bjork 

W. L. Badger Associates, Inc. 

Ann Arbor, Michigan 


Automation 


Automation is being held back be- 
cause there is no clear distinction 
of who should design components 





SHOULD 
YOU RECOMMEND 
EMERGENCY LIGHTING 


YOUR 
LIENTS? 





ELECTRIC CORD COMPANY 





and who should design systems. 
Everyone takes a beating and 
the state of systems art suffers, be- 
cause there is no policy as to who 
makes, who plans, and who uses. 

Free engineering is the kernel of 
what causes the trouble — depend- 
ing on the hardware vendor for 
system design leads to a “patent 
medicine” system rather than a 
“prescription” system. Free air and 
windshield wiping is okay for a gas 
station. But how can systems engin- 
neering be “free” when the design 
of a system may cost much more 
than the worth of the parts that 
make up the system? 

Other professions have proved 
that the man who sells a “thing” 
must not be he who specifies when 
and where it is to be used. What 
would you think of a pharmacist 
who wraps free medical diagnoses 
with his pills? Or an oldtime quack 
M.D. who peddles his pet elixir? 
Not until the apothecary and phy- 
sician each assumed their separate 
roles of compounder and adviser, 
respectively, did the two profes- 
sions achieve high status, and cure 
the patient rather than kill him. 
The analogy is obvious. 

It has been proved by architects 
and engineers that a professional 
unbiased middle-man is needed, to 
“match the impedance” between 
the supplier and user of material. 

An ethical consulting engineering 
firm capable of objectively design- 
ing automation systems is not to be 
confused with the manufacturing 
agents or sales representatives. The 
automation “systems consultants” 
role for manufacturing industry is 
similar to the role of consultants in 
the construction industry, who per- 
form objective designs and investi- 
gations for their clients, without 
ties to the contractors or material 
suppliers. The consultant should 
always represent the client and 
recommend the optimum system or 
equipment, regardless of the origin 
of the components. 

Paul S. Amber 
Amber & Amber 
Detroit, Michigan 
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New Eddystone Station of 


PHILADELPHIA — 
Jasons omeoee, uses Limilorque 


VALVE OPERATORS 


This Generating Station is one of the World’s most efficient 
power plants . . . consisting of two 325,000 K.W. Super-critical 
Pressure Units. 

LimiTorque Motorized Valve Operators were chosen for various 
steam and water applications throughout the Plant. It is significant 
that LimiTorque is also used in the other Generating Plants of the 
Philadelphia Electric Company . . . In fact, practically all of the 
modern generating stations in America use LimiTorque Valve 
Operators for assurance of dependability, accuracy, safety and 
economy of operation. 

With LimiTorque, one key man can, from a central control 
point, eliminate all guesswork and labor by opening and closing 
valves in remote, inaccessible or hazardous locations . . . auto- 
, __ matically, speedily, safely and dependably. 

Send for Bulletin $1-60 LimiTorque is available for actuation by airmotors as well as 

and please use your Busi- electric motors. 

ness Letterhead. Should you desire to motorize existing valves of any type. . . 
contact your valve manufacturer or nearest LimiTorque Sales- 
Engineering Office. 


THERE IS NO SUBSTITUTE FOR om 


i Fy ilo rq DE runavernia GEAR CORPORATION 


KING OF PRUSSIA (SUBURBAN PHILADELPHIA), PA. 
Offices in all Principal Cities 





PRECISION GEARS + INDUSTRIAL GEARS + SPEED REDUCERS + FLUID MIXERS + FLEXIBLE COUPLINGS 
Limitorque Corporation + King of Prussia, Penna. 
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From 5 to 5000 tons... 


CARRIER OFFERS BALANCED 
REFRIGERATION SYSTEMS 


for any air conditioning or process cooling job 

















Automatic Absorption Hermetic Centrifugal Centrifugal induced Draft 
Refrigeration Machines Liquid Chilling Packages Refrigeration Machines Cooling Towers 
Capacities: 50 to 1000 tons Capacities: 100 to 2000 tons Capacities: 100 to 5000 tons Capacities: 170 tons and up 
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ADVANTAGES: 


© Combined ratings simplify system design 

@ Undivided responsibility for entire package 

e All components matched and full rated capacity 
e Lower over-all owning and operating costs 


Designed to complement each other, Carrier offers 
a complete line of matching components—refrigera- 
tion machines, condensers and cooling towers—to 
accommodate the requirements of any commercial 
or industrial application. But the completeness of 
the Carrier line is not nearly so significant as the 
advantages that result from your making full use of 
it—simplified selection and design . . . dealings from 
job’s start to finish with one responsible source for 
all components ...and finally, a balanced system 
that assures your customer of maximum efficiency 
with minimum owning and operating cost. 


The reliability of Carrier refrigeration equipment 
has been proven on thousands of jobs, small and 
large, all over the world. Some of this equipment 
is shown here. For complete information... or in- 
formation about components for a specific job... 
call your Carrier representative. Or write Carrier 
Air Conditioning Company, Syracuse 1, New York. 
In Canada: Carrier Air Conditioning Ltd., Toronto 14. 


Air Conditioning Company 


Reciprocating Evaporative Air-cooled 
Chilling Packages Compressors Condensers Condensers 
Capacities: 15 to 125 tons Capacities: 5 to 250 tons Capacities: 10 to 250 tons Capacities: 5 tons and up 
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COBO HALL, world’s largest, occupies 16 acres of Detroit’s 
civic center. It provides 400,000 square feet of exhibit 
area. Its 10,000 KVA of power is distributed and controlled by 
Square D equipment which includes 11 substations (one of 
them is shown at right ), 37 control centers, 28 switchboards, 
550 panelboards, 19,000 feet of lay-in duct. 


EL. SAN JUAN INTERCONTINENTAL 
One of the Caribbean’s most beautiful resort 
hotels. Square D equipment distributes and 
controls the electricity throughout this modern 
structure. ABOVE—Square D control center 
centralizes all motor control for air-condition- 
ing lobby, offices, dining rooms, night club 
and casino. Square D feed-in duct brings 
power from substation. 





SQUARE J) COMPANY 
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# square feet. Square D equipment is on 
My duty throughout this beautiful building. 
||| BELOw—a Square D switchboard which 
Mii) handles a multitude of protection, dis- 
te Ki tribution and measuring functions. 
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i Panel in foreground visually reports 
entire system’s performance. 


AUTOMATIC ELECTRIC 

This 1,520,000 sq. ft. plant, located at North- 
lake, Illinois, replaces 17 multi-story build- 
ings—outstanding example of more capacity 
per square foot through straight-line produc- 
tion design. Square D equipment plays an im- 
portant part in many key cperations. ABOVE — 
Square D combination starters in plating de- 
partment. There are hundreds of them serv- 
ing dozens of departments. RIGHT—Square D 
lighting panelboards (hundreds of them) are 
used throughout the plant and offices. 


EXECUTIVE OFFICES + PARK RIDGE, ILLINOIS 





» Compléle LINE 


OF ELECTRICAL 
DISTRIBUTION 
AND CONTROL 
EQUIPMENT 


ADJUSTABLE SPEED DRIVES 
BUSWAYS & WIREWAYS 

CIRCUIT BREAKERS 

CONTROL CENTERS 

CRANE & HOIST CONTROL 
DISTRIBUTION SWITCHBOARDS 
ELECTRIC TRUCK CONTROL 

HIGH VOLTAGE CONTROL 
LAUNDRY CONTROL 

LIFTING MAGNETS 

LIGHTING AND POWER PANELBOARDS 
LIMIT AND FOOT SWITCHES 
MACHINE TOOL CONTROL 
MAGNETIC BRAKES 

METER MOUNTINGS 

MOTOR STARTERS 

PRESS CONTROL 

PRESSURE, FLOAT, & VACUUM SWITCHES 
PUSHBUTTONS 

RELAYS AND CONTACTORS 
RESISTORS 

SAFETY SWITCHES 

SERVICE ENTRANCE EQUIPMENT 
STAGE DIMMERBOARDS 

STATIC CONTROL 

STEEL MILL CONTROL 
SWITCHGEAR & UNIT SUBSTATIONS 
SYNCHRONOUS MOTOR CONTROL 
TERMINAL BLOCKS 

TEXTILE MACHINE CONTROL 
TIMERS 

VOLTAGE TESTERS 

WELDER CONTROL 





From the Editor’s 


Tranquil Tower 


Slow Death for the Professions? 


Ir THE ATTORNEY GENERAL of the State of California 
and, just possibly, Bobby Kennedy have their way, 
we may all have to agonize with our aching wisdom 
teeth until we have received and evaluated the com- 
petitive bids of five qualified dentists. And woe betide 
the doctor who casually prescribes a couple of Anacin 
tablets for a bad hangover — unless he has the fore- 
thought to add the ubiquitous phrase “or equal.” 

We must also remind the attorney generals that 
these same principles can be applied to the practice 
of law. Would their fellow members of the bar be en- 
thusiastic about submitting competitive bids for the 
writing of a will or the handling of an estate? 

Ridiculous as these situations may now appear, 
there is clear evidence that this is the direction in 
which we are traveling. In fact, the Attorney General 
of the State of California has already attacked the 
traditional right of professional engineers in private 
practice to establish minimum fee schedules and to 
resist demands for competitive bidding on engi- 
neering design work. The first organization to be 
investigated was the Los Angeles Association of 
Civil Engineers and Land Surveyors, one of 14 
chapters in the California Council of Civil Engineers 
and Land Surveyors. The Deputy Attorney General 
requested, and received, a copy of the Los Angeles 
Association’s fee schedule and also took a careful 
look at the group’s minutes from past meetings. Ap- 
parently, he considered the Association guilty of re- 
straint of trade (refusal to bid competitively) and 
price fixing (fee schedules) under California’s Cart- 
wright Act. 

While this action was under way, the board of 
directors of the California Council of Civil Engi- 
neers and Land Surveyors removed the pertinent 
canon on competitive bidding from its code of 
ethics in the course of a regular meeting. Shortly 
thereafter, the LA association disavowed its current 


fee schedule. While these actions may seem hasty, 
it must be noted that the State of California has long 
been the scene of antiprofessional activities by 
various pressure groups who, up to now, have been 
as eager to denounce doctors and lawyers as engi- 
neers and architects. It should be emphasized that 
these actions by the California private practice group 
are in no sense meant to imply a departure from the 
traditional concepts of engineering ethics. 

While there is an element of the family squabble 
involved in the California situation, it has national 
impact for all engineers in private practice. For ex- 
ample, it is only recently that the National Society 
of Professional Engineers and the American Society of 
Civil Engineers strengthened their codes of ethics, 
particularly with reference to the subject of competi- 
tive bidding. If this kind of activity proves to be in 
restraint of trade in California, the question of when 
it will be so considered throughout the United States 
will soon follow. 

In California the antiprofessional action is carried 
out under the state’s Cartwright Act. But, there is 
good reason to suspect that similar action could 
be carried out on a national scale under the Sherman 
Antitrust Act. At the risk of crying “wolf,” it should 
be pointed out that not too long ago Robert Ken- 
nedy referred to “goods and services” when discuss- 
ing the activities of his office with regard to price 
fixing. We do not question Mr. Kennedy's intelli- 
gence, but we think it is time for consulting engineers 
to be sure that he understands the difference between 
“services” performed by the local dry cleaner and 
those performed by the consulting engineer. 

On another front, consulting engineers are being 
warned by legal counsel that closed specifications 
may also be in restraint of trade. This declaration 
comes at a time when consulting engineers are 
writing increasingly tight specifications to protect 
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HERE'S HOW BORDEN FLOOR GRATING CUTS COSTLY FIELD CORRECTIONS . . 


insures correct dimensions, fit, and placement... 


1. A shop drawing of the job is submitted to the customer for approval, when necessary. This plan shows the size and 
shape of the grating area — how grating clears all obstructions. 
2. Each finished panel is carefully checked for accuracy of dimensions. 
3. Each panel is plainly marked with its number to insure quick, easy installation. 
4. The entire platform is laid out on our shop floor. Overall dimensions and obstruction openings are checked against 
shop drawings. 
. Erection diagram showing panel mark numbers is supplied for field installation. 


Peer ay pe | BORDEN METAL PRODUCTS CO. 
16-page catalog showing all basic types of grating; Gentlemen: Please send me NEW 1961 BORDEN Catalog 
| 
| 
| 


more than 30 dimensional drawings of subtypes; 


eight safe load tables for steel and aluminum grating. aes 


TITLE 


BORDEN METAL PRODUCTS CO. | company name 


“Greatest name in gratings” | ST. AND NO. 
817 GREEN LANE ELIZABETH 2-6410 ELIZABETH, N.J. | CITY AND STATE 
Plants at: Union, N.J. — Leeds, Ala. — Conroe. Texas — Beeton, Ontorio Lo nn se ee ee 


31 
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Now, with more than fifty models in the 
Dustkop line—plus efficient accessory items— 
the odds are that a standard unit will solve your problem. 
Dustkop units solve other problems too. They’re easier to in- 
stall, save space and money and are virtually maintenance-free! 


how to select a dust collector eee 


tion needed to select the right dust or mist 
collector for grinding, buffing, polishing and 
other types of service. Write for your 
copy. No obligation. 


This new brochure includes all basic informa- | b | 


AGET Manufacturing Company wis DUSTKOP STOPS DUST 


1378 Church St. Adrian, Michigan 





INSTRUMENT MANUAL 


All the Information You Need On: 
e Magnehelic® pressure gages = « manometers 
e inclined tube gages e pressure actuated switches 


.. e pitot tubes 
” na e combustion testing equipment 
* 


, e formulas, charts, prices and 
_@ air velocity meters other useful information with 
e flowmeters index tabs for easy reference 


Write for your FREE copy today 


FLW. DWYER MFG. CO. 


P. O. BOX 373-G ° MICHIGAN CITY, INDIANA 





their clients from the damaging effects of shoddy 
equipment and materials. While a closed specifica- 
tion may not be best for every job, it is unthinkable 
that the consulting engineer should be barred from 
using it at all. 

All of these inroads on the traditional rights and 
privileges of professional engineers in private prac- 
tice are significant and dangerous. But the signifi- 
cance of all of them put together is not nearly so 
important as the fact that they are occurring. Like 
most of the other problems faced by consulting engi- 
neers, these new problems are a result of the failure 
of the profession to explain itself to its fellow pro- 
fessionals, its clients, and the public at large. Fee 
schedules, refusal to bid competitively for engineer- 
ing services, and tight specifications are fundamental 
to the promotion of the public health, safety, and 
welfare. It is not enough for the consulting engineer 
to know and believe this. He must be sure that it is 
known and believed by every school board mem- 
ber; every industrial executive; every city, county, 
and state official; and every voter who must ever 
pass on a local bond issue. 

When engineering design work is awarded by 
competitive bid, when specifications are wide open, 
and when there are no more fee schedules to guide 
young engineers entering private practice, the con- 
sulting engineer will perish. If the private practice 
of engineering cannot exist as a profession, with all 
of its traditional professional responsibilities, rights, 
and privileges, it cannot exist at all. 

Just what action will be taken by California’s 
private practitioners to solve their particular prob- 
lems we do not know. They are not sitting idly by, 
for the battle lines are clearly drawn. It is too late 
to turn and run. For them, it is a fight for survival. 

The news of the California situation has not 
traveled very far or very fast. It has made the local 
papers and the Wall Street Journal, and one of our 
fellow editors was astute enough to draw some 
pertinent observations from the latter source. Thus, 
we are concerned about a situation, now local, 
which could quietly spread across the country. The 
effects of erosion on professionalism are just as 
subtle and powerful as those on our forests and 
farm lands. It will take strong measures to stop them. 

Our advice to consulting engineers is’ simply this. 
If your lawyer tells you that you must bid competi- 
tively for engineering work, that you must not 
publish fee schedules, and that you must not write 
tight specifications, tell him why you cannot take his 
advice and ask him how you can test these opinions 
in the courts. He will oblige, for it ‘should bring him 
a fat fee. It will cost you money and bring you 
publicity — possibly notoriety — but ‘it will put 
your case before the American people. Their decision 
is, after all, the one that counts. aa 
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PLANET SYSTEM CONVEYS, 
SORTS AND STORES 150 TONS 
OF IRON ORE PER HOUR... 


another example of Planet 


Near Monterrey, Mexico, stands the maze 
of conveyors partially shown above. This 
system’s job is to convey 150 tons of iron 
ore per hour through crushing operations to 
segregated storage areas, then reclaim it by 
grade. And it is one of many examples of 
PV— Planet Versatility . . . Planet Corpora- 
tion’s ability to find efficient solutions to 
production, materials handling or automa- 
tion problems, big or small. 


From a pit where the ore is crushed, a 
24-inch trough-belt conveyor carries it to a 
secondary crusher. Here the rock is reduced 
and screened. Chunks larger than 1-inch 


aoe 


> 
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1823 SUNSET AVENUE 


LANSING, MICHIGAN 


Rotating stacker belt 


Versatility... 


diameter are recirculated,-the fines are sepa- 
rated and transferred to a special stacker, 
and the usable ore is conveyed to a rotating 
stacker belt which piles it according to 
grade. To reclaim the ore, Planet constructed 
a series of tunnels under the storage area. 
The tunnels allow selection of the grade of 
ore to be conveyed to the retort in which 
sponge iron is made. 

Let Planet demonstrate how its versatile 
engineering skill and production and erection 
know-how can solve your handling problems. 
Call or write . . . you'll find it pays to plan 
with Planet. 


Sales Offices in Principal Cities in the United States and Mexico 


* Engineered Handling Systems 
* Automation Equipment 
* Mill & Foundry Handling Equipment 
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is Communications 


...only logical that it be electric-electronic! 
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Whenever you use or rely upon commu- 
nication systems such as the telephone 
... intercom ... dictating machine... 
or radio, reliable electric and electronic 
circuits are working for you. 


Temperature control is a form of com- 
munications, too — whether a thermo- 
stat automatically corrects the position 
of a valve or damper, or a supervisor 
“reads” on a remote control panel the 
temperature in any area of a building. 


It makes every bit as much sense to use 
electricity and electronics for tempera- 
ture control, as it does for other forms 
of communications — it is fast, accurate, 
and economical. 


Barber-Colman “Electrionic” control 
systems actually are much less complex 
than most other electric-electronic com- 
munication systems you use; simpler 
than a radio, for example. This insures 
the utmost reliability and simplicity and 
ease of maintenance. Here are the key 
advantages: 


1. “Electrionic” control uses electric- 
ity which is already in the building. 


2. There is a minimum of mechanical 
elements to cause maintenance 
problems. 


“Wi, ; 


. There is nothing to go wrong with 
the wiring any more than there is 
for the wiring to the electric lights. 


. The reliability of all the compon- 
ents is comparable to that you ex- 
perience with the finest commercial 
communications systems. 


. Maintenance is simple. Modular 
components are used throughout. 
Any electrical maintenance man 
can learn to quickly spot and cor- 
rect any troubles. 


. Size of the building doesn’t matter 
— in fact, the larger the building, 
the greater the benefits of the low 
maintenance and instantaneous op- 
eration of “Electrionic” systems. 


. System design assistance, installa- 
tion, supervision, and service are 
provided by the nationwide Barber- 
Colman organization. 


8. The finest that money can buy. 


Any way you look at it, Barber-Colman 
“Electrionic” control systems are the 
logical, modern way to handle the tem- 
perature communications systems in any 
size or type of building. 


Write today for literature and complete 
information. 





BARBER 
COLMAN 











BARBER-COLMAN COMPANY 


Dept. U, 1360 Rock Street, Rockford, Illinois 





Owner: DORIC CO., Seattle, Wash. 


Architect: DOUGLAS A. BACON, Bellevue, Wash. 


Electrical Contractor: 
LAKESIDE ELECTRIC CO. 
Bellevue, Wash. 


Electrical Protection goes MODERN 
with BUSS Fuses... 


at the Doric 6th. Avenue Motor Hotel, 
Seattle, Wash. 


Travelers staying at this new, luxurious 175 unit 
motor hotel enjoy the latest conveniences of electrical 
living. Even the rooms are heated electrically so each 
person may select the room temperature he prefers. 

These modern services require large electrical capac- 
ity. As a result, the available fault current is approxi- 
mately 70,000 amperes. 


Safe protection against faults of this magnitude is 


ANOTHER BUSS HI-CAP AND FUSETRON FUSE 


assured by the BUSS Hi-Cap fuses installed in the main 
entrance service. These fuses have an interrupting rating 
of 200,000 amperes rms. symmetrical. 

To maintain safe, modern protection throughout the 
electrical system,—and to safeguard against unnecessary 
interruptions in electrical service, FUSETRON dual- 


element fuses are installed in the branch circuit switches. 


INSTALLATION 
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There is a safe, modern BUSS or 
FUSETRON fuse with specific characteristics 
to match your requirements. 


Available from BUSS: High interrupting capacity fuses 
to protect against fault currents up to 200,000 amperes; 
current-limiting fuses to restrict let-thru fault currents 
to safe values; long time-lag (dual-element) fuses to pre- 
vent needless outages on harmless overloads. 


And with Fuses safe protection remains safe. BUSS and 





FUSETRON fuses are just as safe and accurate 20 years 
or longer after installation as on the day installed. Dust, 
fumes, corrosion or age cannot prevent them from open- 


ing when they should. 


For more information on 


FUSETRON dual-element fuses 
(loads of O to 600 amps.) write for builetin FIS 


BUSS Hi-Cap fuses 
(loads above 600 amps.) write for bulletin HCS 


BUSSMANN MFG. DIVISION, 


SEPTEMBER 1961 


MeGraw-Edisan 
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ST.LOUIS 7, 


MO. 





Engineering Liability 


page 99 


A Place to Bowl 
page 118 


A Downtown Chicago Office 
page 133 


On Premises Power Plants 


page 126 


The Barrel Vault 
page 106 


Municipal Authorities 
page 130 


The Student Explosion 
page 96 


The Soviet Approach 
page 111 


The Readers’ Guide 


“The engineer is expected to prepare, as an independent contractor, 
plans and specifications which are proper and sufficient to produce 
the result desired by the owner when used faithfully by a qualified 
building contractor. However, the engineer is not expected to be 
perfect.” Herbert Storch traces the confusing fluctuations in the 
courts’ interpretations of engineering liability. 


“From its traditionally dingy, masculine setting, bowling has be- 
come a family affair — a billion dollar industry complete with air 
conditioned, carpeted, noise conditioned, and scientifically light- 
ed plants.” Seymour Ribyat tells what the modern bowler expects to 
find at the alley, and how the consultant should provide it. 


“It took a great deal of imagination . . . to visualize . . . office facili- 
ties in what was . . . an abandoned and fire-gutted hardware store 
and apartment building.” The new Chicago offices of Abramson & 
Klipp combine big-city advantages with expressway mobility. 


“To the taxpayer, this new school represents a good return for his 
investment [and] a tremendous saving in tax dollars.” D. Dana 
Price describes on-the-premises power generation for schools. 


“They are efficient structures because they use the arch form to rel 
duce stresses and thickness in the transverse section ... .” In his 
second article on shell structures, Milo Ketchum explains the char- 
acteristics and applications of barrel vaults. 


“The general public has been educated to the realities of pollution. 
The engineer must prove he is an engineer, not just a salesman.” 
William Sees tackles the problem of municipal authorities. 


“The depression and the war years of the ’30s and ’40s gave school 
administrators a false sense of security.” Stuart Long discusses the 
role of the consultant on the nation’s expanding campuses. 


“Another difficulty . . . is our failure to recognize that there is con- 
siderable freedom of thought in Russia — just as long as the 
scientist, writer, or engineer keeps his thesis clear of politics.” 
Willy Ley explores some major Soviet engineering proposals. 
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Wesley Gardens, Des Moines, Washington. Architects: Wm. J. Bain and Harrison Overturf. General Contractor: Cawdrey & Vemo. Mechanical Contractor: University Plumbing & Heating 
Mechanical Contractor: Boyker Plumbing & Heating. Mechanical Engineer: Stanley G. Webster. Structural Engineer: Worthington, Skilling, Helle & Jackson. 
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Designed for comfort 
with Crane kitchen and bathroom fixtures throughout! 


Wesley Gardens is a new concept in care 
for the aged. Sponsored by the Methodist 
Church, it offers the most complete facili- 
ties for both the spiritual and physical well- 
being of senior citizens of all denominations 
and from all parts of the country. 

Every building in this unique development 
is built for comfort... built for convenience 
... built to last for years. Crane fixtures were 
chosen because of their functional depend- 
ability and classic design that never goes 


out of style. Because Crane’s durable vitreous 
china finish is easy to maintain... hard to 
damage. And because every fixture is made 
with Crane’s flair for precision beyond ordi- 
nary standards that guarantees quality and 
means extra long, trouble-free life. 

Crane offers one of the most extensive 
collections of specially designed plumbing 
fixtures and fittings for residential, commer- 
cial, industrial and institutional use. You'll 
always find just the right size, shape, color 


and price to fit your requirements exactly. 

In heating and air conditioning, too, you 
can expect to find the same wide choice... 
the same built-in excellence in every piece 
of Crane equipment. 

For more details on Crane’s complete 
plumbing, heating and air conditioning line 
see your regular contractor or your Crane 
representative. Or write direct to Crane Co., 
Plumbing, Heating, Air Conditioning Group, 
Box 780, Johnstown, Pennsylvania. 





AT THE 
HEART 
OF HOME AND 
INDUSTRY 


CRANE 


VALVES AND PIPING 
ELECTRONIC CONTROLS 
PLUMBING 
BEATING - AIR CONDITIONING 





U. S. STEEL CORPORATION'S Maple Creek Preparation 
Plant, New Eagle Boro, Pa., an A & G design, features the most 
modern concepts in coal preparation plant design with 800 tph 


HANNA COAL CO. preparation plant, Cadiz, Ohio, was larg- 
est domestic washery at time of construction. Allen & Garcia Co., 
designed, engineered and constructed entire plant with 1,500 


raw coal capacity and 8,000 ton raw coal blending bin. Barber- 
Greene conveyor components supplied include idlers for the three 
48” wide belt conveyors. 


tph raw coal capacity. A total of 1,379 Barber-Greene idlers 
were specified for the conveyor systems that move coal through 
this large preparation plant. 
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ALLEN & GARCIA COMPANY 
30-YEAR CUSTOMER FOR 
BARBER-GREENE CONVEYORS 


Allen & Garcia Company, consulting and con- 
structing engineers, Chicago, has selected Barber- 
Greene belt conveyors and conveyor components 
on these and many other preparation and proces- 
sing plants this firm has designed and erected in 
the past 30 years. 

Use of Barber-Greene as a conveyor source for 
three decades by the 51-year-old Chicago firm is 
a result of client satisfaction with the products 
and of close cooperation between engineers of the 
two companies. 

Actually, your firm can get far more than con- 
veyor components with a world-wide reputation 
when you specify Barber-Greene. You can get the 
benefit of vast experience in designing and build- 
ing conveyors systems for all industries with 
nearly every bulk material plus: 

e A complete line of conveying equipment from 
the simplest to the most complex heavy-duty, 
high-capacity systems. 

e Ability to determine the best solution to a ma- 
terials handling problem, lay out the system, de- 
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CONVEYOR EQUIPMENT 
MANUFACTURERS ASSOCIATION 








CONVEYORS LOADERS 


DIAMOND CRYSTAL SALT CO. pliant expansion at Jefferson 
Island, La., A & G design, includes Barber-Greene idlers, termi- 
nal hardware and hinged stacker that stockpiled salt in mine. 


DITCHERS * 


sign and fabricate the required equipment, or to 
manufacture according to your design and speci- 
fications. 

e Cost analyses for use in evaluating various sys- 
tems and plant layouts and estimates or firm quo- 
tations on proposed equipment. 

e Complete erection drawings, experienced super- 
vision, or full responsibility for erection and start- 
up, whichever best suits you and your client’s 
requirements. 

e Service and repair parts immediately available 
through world-wide distributor network. 

e A very special interest in and follow-through 
on your order to assure accurate fabrication and 
on-time shipment. 

Count on Barber-Greene products and person- 
nel to help you make the most favorable first and 
lasting impression on your clients. Your letter or 
telephone call puts Barber-Greene’s 45 years of 
experience in the design and manufacture of ma- 
— handling systems to work for you and your 
chents 


Repre ancipal Cities of the Worl 


RA, ILLINO]I U.S.A. 


Main Office and Plant A , . . 
Other Plants: DeKalb, Milwaukee, Detroit, Canada, England, Brazil, Australia 


ASPHALT PAVING EQUIPMENT 


AMERICAN GILSONITE CO. processing plant, Grand Junc- 
tion, Colo. was designed by Allen & Garcia Co. with three 
Barber-Greene Belt conveyors, a radial stacker and a flight 
feeder as material handlers. 


peers 

















Architects: Shaw, Metz & Associ- 
~~ } ===" gtes, Chicagd Consulting Archi- 
tects: Edward D. Stone, New York 
and John W. Root, Chicago; 
Mechanical & Electrical Engineers 
John Dolio & Associates, Chicago 


AAF ROLLOTRONS keep air clean in 
mammoth exposition building 


The air-cleaning requirements 
are extremely important for a 10-acre building 
that includes 320,000 sq. ft. of exhibition space, a 
restaurant, a cafeteria and 23 meeting rooms. Be- 
cause of the varying operations and the fact that 
as many as 30,000 people might be in the building 
at one time, the filters had to be efficient. Because 
of the sheer size of the installation, they had to 
he automatic and maintenance-free. 

The building-planners turned to AAF because 
only AAF makes all kinds of filters. Only by con- 
sidering all kinds can you make sure of getting 
optimum correlation of filter performance, filter 
cost and filter maintenance. 

From the complete AAF line, the automatic 
ROLLOTRON was selected to do the mammoth 
job at McCormick Place. It offered the efficiency 
of an electrostatic precipitator and the minimum 


maintenance of an automatic-renewable, dispos- 
able-media air filter. Minute dust particles are 
attracted to the dry plates of the agglomerator 
section. As they build up (agglomerate) they are 
swept off the plates and onto the bonded glass 
fiber media of the storage section. This glass fiber 
blanket moves intermittently down the face of 
the storage section and winds up the accumulated 
dirt load into a compact roll at the bottom. 

There’s no oiling, no washing, no water, no 
freezing, no drains. Maintenance involves replac- 
ing the used media roll with a new one—required 
about once a year in normal service—and occa- 
sionally wiping down the ionizer wires and struts. 

Different needs require different filters. That’s 
precisely why AAF makes all kinds. And no mat- 
ter what the need, AAF has the filter. For ex- 
ample: Detroit’s Convention Arena... 
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AAF Electro-CELL units clean air in 


striking new civic building 


Convention Arena is a refreshing addition to the 
Detroit skyline. It is circular, of dark green 
granite accented by white marble pilasters. Con- 
ceived as a supporting unit to Cobo Hall, the 
Arena is self-sustaining and will house political 
conventions, music festivals, boxing matches, bas- 
ketball, hockey, ice shows and other events. 

Though Convention Arena is unique in design, 
the building planners turned to a well known, 
time-tested formula for cleaning interior air. From 
the complete AAF line they selected the Electro- 
CELL electrostatic precipitator. 


The Electro-CELL provides 

high-efficiency electrostatic air cleaning and auto- 
matically washes and re-oils its plates at the 
same time. 

For complete product information on the Elec- 
tro-CELL call your local AAF representative or 
write us direct for Bulletin 258. For data on the 
ROLLOTRON ask for Bulletin 249. Address: 
Robert Moore, American Air Filter Company, 
Inc., 300 Central Avenue, Louisville, Kentucky. 
In Canada, American Air Filter of Canada, Ltd., 
300 Stinson Blvd., Montreal 9, Quebec. 
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McDONALD BRASS GOODS ARE 
EXPERTLY MACHINED . . . AND 
ALL WATER SERVICE FITTINGS 
ARE INDIVIDUALLY TESTED - AS- 
SURING THE FINEST QUALITY. 


CORPORATION STOPS. With straight coupling 
nut. INLET: AWWA thread. OUTLET: Standard 
AWWA thread for copper service pipe. Sizes 
Yo" thru 2”. 


NEXT TIME YOU BUY BRASS GOODS 
ity MEDONALD 
Speeiby Mc 


You can rely on good workmanship 
and good quality brass when you 
specify McDonald. 


Here’s the reason why: McDonald’s 
have a 105-year old reputation for 
reliability. McDonald Brass Goods are 
made only of the best available mate- 
rials. 


McDonald’s pride themselves on their 
high standards for constant quality 
control. Only the best in brass goods 
ever leaves the McDonald plant to fill 
your order. — CONTACT McDONALD 
FOR YOUR BRASS GOODS REQUIRE- 
MENTS. 


CURB STOPS. De- 
signed for de- 
pendability with 
threads according 
AWWA specifica- 
tions, 


ANGLE METER 
STOPS. Plain or 
lock wing style. 


”? Sizes 3/4” & 1”. 








curb stops 2" to 1” inclusive. 
(Send for Catalog sheet listing 
other models.) 


EXTENSION SERVICE BOXES. 
B Complete with stationary rod for 


Write for complete details and specifications. 


AY. MDONALD wee. co. 


; i DEPT. CE6! 12th & Pine St. 
Soa ie Dubuque, lowa 

BRASS GOODS - PUMPS 

OIL EQUIPMENT @ DRAINS 








The Legal Aspect 


DR. MELVIN NORD 


Registered Engineer 


Attorney at Law 


Ohio Defines Engineering 
Lawyers Challenge AIA 


THE SAME CLAUSE that prompted 
a Federal court to rule the Ohio 
and Michigan registration laws in- 
valid has come up in another court 
case. This time the words “public 
health, safety, and property” were 
these words to narrow the defini- 
tecture and engineering. 
Engineers vs Architects 
The recent case involved a con- 
tract between Ralph Fanning & 
Associates and the College of Steu- 
benville. A judge in the Jefferson 
County (Ohio) Common Pleas 
Court held that although the defi- 
nition of engineering in the Ohio 
registration statute provides broad- 
ly for the “consultation, investiga- 
tion, planning, design — in connec- 
tion with any public or privately 
owned utilities, structures, build- 
ings... ,” it does not include en- 
tering into contracts which re- 
quire the services of an architect. 
The court pointed out that under 
Ohio law, the professions of archi- 
tecture and engineering are sepa- 
rate and distinct, and that mem- 
bers of one are not permitted to 
practice the other profession ex- 
cept as it may be incidental to the 
practice of their own profession. 
The Ohio court ruled that the defi- 
nition of engineering in Ohio is 
limited by the phrase: “are required 
to protect the public health, safe- 


ty, and property.” The court said 
that this limits the practice of en- 
gineering to such activities as re- 
quire the engineer's training and 
experience in order to protect the 
public health, safety, or property 
— not to include the practice of 
architecture. Previously, the De- 
troit Federal court had said that 
such words were so ambiguous in 
their failure to define what public 
was meant as to render both the 
Ohio and Michigan statutes void. 
Although that decision was not 
binding on the Ohio court, and the 
Ohio court did not rule the Ohio 
statute void, the court did use 
these words to narrow the defini- 
tion of engineering. 

At the same time, this increases 
the possibility of trouble in Ohio 
(and elsewhere) in trying to draw 
the fine line between the practice 
of engineering and the practice cf 
of architecture. 


Lawyers vs Architects 

There is a chance that lawsuits 
may be brought by or on behalf 
of the American Bar Association, 
to enjoin the alleged unauthorized 
practice of law by architects in 
connection with the American In- 
stitute of Architects Owner-Con- 
tractor Forms. A possible solution 
would be printing a notice on each 
of the forms, to the effect that it 
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How sewage pumping is made easier 
with an Ampli-Speed magnetic drive 


by Warren J. Birgel 
Electrical Engineer 
Electric Machinery Mfg. Company 


For years a 

common method 

of varying the 

speed of sewage 

pumps to match 

flow rate was by 

use of wound- 

rotor induction 

motors. In re- 

cent times, how- 

ever, a new W. J. Birgel 
electrical device has won wide accept- 
ance for its efficient speed control 
capabilities. This device is the eddy- 
current slip coupling, or magnetic 
drive. 

With a magnetic drive installed 
between a constant-speed motor and 
the pump, pumping speed is adjusted 
with a simple potentiometer control. 

The constant speed electric motor- 
magnetic drive combination provides 
an all-electric system that offers dis- 
tinct advantages in planning new 
pumping installations or in redesign- 
ing older ones. Here’s how: 


Smaller Wet Well. With a mag- 
netic drive on one or more pumps, 
the wet well or grit chamber can be 
made 25-35 % smaller because it must 
handle only average flow, rather than 
maximum flow. With constant-speed 
drivers, the wet well must be de- 
signed for maximum flow. 


Improved Plant Performance. 
With adjustable speed pumping, sew- 
age feed through the plant is more 
even ... the surging associated with 





CONSTANT 
SPEED 
MOTOR 





E-M VERTICAL 
AMPLI-SPEED 
MAGNETIC DRIVE 











VERTICAL INSTALLATION requires no more 
floor space than constant-speed motor. Mag- 
netic drive becomes integral with motor. E-M 
builds vertical Ampli-Speed Drives in a wide 
range of ratings. 


SEPTEMBER 1961 


constant-speed pumping is eliminated. 
In some cases, this makes it possible 
to avoid kilowatt demand penalties. 


Less Pump Wear. With constant- 
speed pumps, the sudden-start surg- 
ing of sand and gravel into the pump 
can often damage the impeller and 
casing rings. With a suitable auto- 
matic control system and magnetic 
drive, grit does not settle out because 
pumping is continuous. Abrasives 
move into the pump in suspension, 
with far less chance of pump damage. 


Permits Plant Expansion. Ex- 
pansion flexibility is inherent in mag- 
netic drive pumping. The automatic 
control system can be easily enlarged 
to include other pumps in sequence. 








CONSTANT E-M HORIZONTAL 
SPEED AMPLI-SPEED 
MAGNETIC DRIVE 











HORIZONTAL INSTALLATION is compact. 
And air-cooled Ampli-Speed requires no com- 
plex cooling system, may be installed and 
treated like a motor. E-M builds Ampli-Speed 
Drives to fit all pumping applications. 


Ampli-Speed Gives You Precise 
Adjustable-Speed Pumping 


E-M specialists, through extensive 
research into sewage pumping re- 
quirements, have developed a highly 
efficient, precisely engineered mag- 
netic drive called Ampli-Speed. 
Check these Ampli-Speed features: 


Simple Control. For manual con- 
trol, operator adjusts potentiometer 
knob. Quickly adapts to automatic 
liquid level control systems. 


Precise, Stepless Speed. Output 
speed held to close tolerances. Pro- 
vides smooth, stepless speed changes. 


Compact Installation. Ampli- 
Speed requires no more floor space 
than that required by drive motor on 
vertical installation, very little more 
on horizontal installation. 


Specialists in 
making drives do 
exactly what you 
want them to 


Air-Cooled. Can be installed and 
serviced like an air-cooled motor. 


Easy Maintenance. No heavy 
brush currents . . . no electrolytes. 





automatic | =< 
E-M AMPLI-SPEED SPEED 
MAGNETIC DRIVE 











SIMPLICITY OF AMPLI-SPEED installations 
allows sewage plant operators to derive maxi- 
mum benefit from adjustable-speed pumping 
systems. Simple control components keep 
maintenance to a minimum. 


Ampli-Speed is available for either 
vertical or horizontal installations, 
with wide range of input speeds. 
And E-M has designed applications 
through 800 hp. 

Call your nearest E-M Sales Engi- 
neer now for qualified assistance in 
planning a really efficient sewage 
pumping system for your client. Or 
write to Electric Machinery Mfg. 
Company, Minneapolis 13, Minn. 


Write for Free Booklet! 


4400. TPA-2205 


Induction Motors « Synchronous Motors « Motor-Generator Sets 
High-Cycie Generator Sets + Water-Wheel Driven A-C Generators 
Adjustable-Speed Magnetic Drives « Engine-Driven A-C Generators 
Turbine-Driven A-C Generators « Motor Controls « Generator Switchgear 





is a legal form and one should see 
an attorney about completing it. 
At least, it is understood that such 
a suggestion has been made. 
This is a rather knotty problem, 
for a number of reasons. While 
a contract ordinarily is prepared 
by an attorney, standardized con- 
tracts in the architectural and en- 
gineering fields partake more of 
a technical than of a legal nature. 
Furthermore, there is obviously 
no rule of law which says that the 


parties to a proposed contract must 
not enter into it without the advice 
and consent of at least one attorney 
per party. If this were the rule, 
you could not even order a cup of 
coffee in a restaurant unless your 
attorney were at your elbow, since 
this involves entering into a con- 
tract. Nor can the fact that the 
contract is to be in writing per se 
change this, since many written 
contracts are nothing but letters 
exchanged between the parties. It 





utocall 


SECURITY SYSTEM 
gives new AUTO PLANT 
advanced protection features 


Ford Motor Company’s modern Chicago 
Stamping Plant is typical of industry’s trend 
to Autocall’s advanced plant protection. Here 
security personnel in the control center keep 
their fingers on the pulse of the entire plant, 
maintain maximum security around the clock. 

This trend-setting Autocall system includes 
automatic sensing devices which detect dan- 
gerous or irregular conditions and instantly 
transmit them into the control center. Here 
they are immediately printed (in plain English) 
on the Autocall-Howe print recorder, giving 
cause, location and time of the signal. All 
signals are positive, non-interfering and suc- 
cessive. If two or more signals are actuated at 


the same time, each operates in turn and none 
are lost. In addition the system provides patrol 
monitoring and two-way communication 
throughout the entire plant. 

An efficient, cost-saving Autocall fire alarm 
or complete security system can be tailored to 
fit the requirements of your property. Get the 
full story. Write, wire or phone now! 


flutocall 


FIRST IN PROPERTY PROTECTION 


THE AUTOCALL COMPANY + SHELBY 4,OHIO + SALES OFFICES IN PRINCIPAL CITIES 
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would be impractical to require 
not only a postman but also a 
lawyer in the mailing of business 
letters everyday. 


Lawyers vs Laymen 


Going still further, it is a foolhardy 
person who would assert broadly 
that no one is permitted to offer 
a lega) document to another with- 
out consulting an attorney. If that 
were so, money could never change 
hands unless an attorney were 
present since, after all, money is 
a legal instrument. So is a check 
or money order for that matter. 
(While it might be nice for at- 
torneys always to be around while 
money is changing hands, this is 
not necessarily convenient for non- 
attorneys. ) 

“Unauthorized practice of law” 
presumably should be limited to 
those situations in which a person 
who is not a member of the bar 
undertakes to enter into a fiduciary 
relation with others and to advise 
them on specific legal problems. 
It should not be construed so 
broadly as to include, for example, 
discussions of law by non-lawyers; 
or the preparation and distribution, 
on a nonfiduciary basis, of state- 
ments relating to the law as it is, 
or as it ought to be. After all, this 
is one of our traditional rights. 


The Legal Curtain 


Thus, it is very important for law- 
yers to realize that it is not per se 
against the law for non-lawyers to 
talk about the law, to prepare 
and distribute “legal documents,” 
or, in general, to do things which 
lawyers could do just as well or 
better (or worse) for a fee. 

One of the chief criticisms 
which can be leveled at the legal 
profession validly is that it often 
acts as if it would like to keep the 
law a secret from the people — 
a taboo for anyone who is not a 
member of the brotherhood. 

This attitude should not be tol- 
erated. If lawyers want a guaran- 
teed annual wage, this is not the 
way to get it. —s 
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PLATECOIL built 
into side of 
processing tank 


Type of PLATECOIL used 
for temperature control of 
missile fuel. 


Chemical processing 


tank equipped 
with bank of 
PLATECOIL to 
give maximum 


PLATECOIL rolled and cooling surface 


fabricated into cylinders 


BUILT TO 
SPECIFICATIONS 





enc themaeisettiny sg C BL ATECOI 


LANSING 9, MICHIGAN 


SLATECOIL 


SOLVES TANK AND PROCESS 
HEATING AND COOLING PROBLEMS 


These are but a few examples of hundreds of PLATECOIL 
which have been especially formed and fabricated to meet 
a processing or manufacturing requirement. Today, in ad- 
dition to standard styles (which in themselves offer a broad 
range of application possibilities) PLATECOIL can be 
rolled, formed and shaped to satisfy rigid requirements of 
space, configuration, weight and materials. 

PLATECOIL saves on engineering, fabricating, installing, 
and maintenance in comparison with pipe-coils. Greater heat 
transfer capacity permits compact units which save space. 
Operating pressure up to 250 psig. Safety factor 5 to 1. 
Available in stainless steel, mild steel, Monel, Nickel, In- 
conel, Ni-O-nel, and Hastelloy B, C, and F or other weldable 
materials on special order. 


**PLATECOIL" CAN BE FURNISHED TO COMPLY WITH ASME CODE 


Send for PLATECOIL® 


Bulletin P-85. 





DIVISION 
























































New G-B Duct with welded aluminum casing gives you 
air distribution, thermal insulation, sound absorption, 
and vapor barrier —all in one economical product! 


New G-B Duct is made entirely of high-density fiber glass insulation enclosed in a 
hardened aluminum casing and sealed by a unique welding process. It is the one 
product that fulfills all these requirements: @ meets strictest fire codes for commercial 
heating and air conditioning @ gives the superior thermal efficiency inherent in high- 
density fiber glass insulations @ reduces noise as effectively as 14%" thick duct liner 
®@ cuts installation cost as much as 50% . . . each 6’ section combines thermal insulation, 
sound absorber, and vapor barrier in one lightweight, ready-to-use air duct @ pro- 


vides the same air friction coefficient, diameter for diameter, as bare sheet metal, thus 
eliminating conversion calculations. Before you write your next specification, it will 
pay you to thoroughly investigate G-B Duct. Write for detailed information today. 


GUSTIN - BACON 


Manufacturing Company 
212 W. 10th St. @ Kansas City, Missouri 





This is the embodiment of a design philosophy . . . a blending of func- 
tion with aesthetics . . . a precisely engineered approach to every downlight- 
ing need. The product is Calculite, an impressive collection of 18 models of 
recessed incandescent fixtures...a total of 96 sizes and finishes, shapes and 


capacities. Each is designed for a predictable lighting effect, a particular design 


DOWNLIGHTING EFFECTS 


METAL SKIRT/ALBALITE CLAREMONT FLOATING LENS 


LiGhitr 


Jersey City 5, New Jersey / Showrooms: New York, Chicago, Dallas, Los Angeles 


Calculites are stocked by these Authorized LIGHTOLIER Distributors: 
ALABAMA 

Mayer Elec. Sup. Co. 
Pt smith Elec. Co. 


Riverside: Waterbury: ILLINOIS IOWA MARYLAND fesheons Springfield: 
Tri-County Elec. Whisrs. Starbuck Sprague Co. Champaign: Des Moines: Baltimore: lectric Wholesale Sup. Co. Southern Materials Co. 
Sacramento: Suburban ly Co. a ‘ . Co. Weston Lighting, inc. Baltimore Gas Light Co. ing: 
Conital Whee. Elec. Co. icago: pominion Elec. Sup. Co. Michigan Elec, Sup. Co. MONTANA 
ino: Elec. . Co. Hagerstown: uskegon: Great Falls: 
Tri-County Elec. Whisrs. UMBIA —\- . Sup. Co. KANSAS 7 Fitzpatrick Elec. Sup. Co. Glacier State Elec. 
ALASKA Diego: ww. say to Elec. Sup. Co., Inc. Kansas City: ristate Elec. Sup, Co. imaw: 
Anchorage: Sunlight Elec. Sup. Co. Maurice Elec. Sup. Co. land Elec. Sup. Co. W, T. Foley Elec. Co. Salisbury: Schmerheim Elec. Co. NEBRASKA 
Northern Supply Co. rancisco: National Elec. Wholesalers c icbita: ricratt Elec. Sup. Co. Standard Elec. Sup. Co. Lincoln 
ARIZONA California Elec. Sup. Co. FLORIDA Architectural Lighting, Inc. MASSACHUSETTS MINNESOTA White Electric Supply Co. 
COLORADO Boston Lamp Co. Duluth: Electric Fix. & Sup. Co. 
ae Mass. Gas & Elec. Light Co. ‘Northern Elec. Sup. Co. 
Lomisvilie: Henry L. Wolfers, Inc. Mi F NEVADA 
aeheuhee Henry J. Rueff Co. iets 4 ’ North Central Elec. Distr. Co. v 
CONNECTICUT Att tl i lord: “ Northiand Elec. Sup. Co. wane 
janta Lig. Fix. Co. E ~. iy Co. St. Pant: Western Elec. Dists. Co. 
: ——, jesalers ee, “ 7 : i. poche nal NEW HAMPSHIRE 
Aw; : i Whol " orcester: 'ortsmouth: i 
Hart Elec. Sup. Co. INDIANA Nee Ceenesslers, Inc. Benjamin Elec. Sup. Co. fects: Mass. Gas & Elec. Light Co 
field N javew: 2 +. Wayne: interstate Elec. Co. MICHIGAN ituart C. ': 
San Joaquin Whise. Elec. Co. . Co. P. & W. Elec. Sup. Co. Mossman-Yarneite Co. a C. Irby Co. NEW JERSEY: 
Freswo: New Londow: Macon: 3 Madison Elec. Co. MISSOURI Atlantic City: 
Electrical Suppliers, inc. . Noland Co. Engle Elec. Sup. Co. MAINE Michigan Chandelier Co. Kansas <a Franklin Elec. Sup. Co. 
Los A a a ry a $4 int: lasco. » Co. 
Gough Industries, Inc. Kiaff’s Inc. HAWAL Farrelt-Argast Elec. Co. Stenflerd Elec. Co. Royalite Co. Rossner Elec. Sup. Co. NEW MEXICO 
Paim se Stamford: Honolulu: th Bend: Portland: Grand R. 2 ¥ 7 Albuquerque: 
Tri-County Elec. Whisrs, Hawaiian Light & Sup. Co. Englewood Elec. Sup. Co. Holmes Elec. Supply Co. Purchase Elec. Sup. Co. M. K. Clark The Lighting and Main. Co. 





Miami: 
Farrey’s Whise. Hdwe. Co. +7 KENTUCKY: 


‘boewsx: 
Brown Wholesale Elec. Denver: 
4 Central Elec. Sup. Co. GEORGIA 
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preference. Here is an opportunity to meet individual lighting needs on an 


_ almost custom basis. For instance, your choice includes wide, medium or 
| concentrated light distribution from 30 to 300 watts, plus a wide array 
of baffles, bezels and reflectors. You'll find that their appearance and per- 
formance characteristics . . . in any combination . . . are typically Lightolier. 


UNLIMITED: CALCULITES 


MULTI-GROOVE BAFFLE ELLIPSOIDAL METAL SKIRT/ALBALITE 


To learn more about Calculites, write today for a complete brochure to Dept. CE9 


CD i fis i 


.. for a better way of Light 


NEW YORK 

fe bamion: 

Freije Elec. Sup. Co. 
fate: 

Bu 

Nenwet ( 

Rockland Lighting 


W bite Plains: 

Wolar Lighting Corp. 
— CAROLINA 
decir re Sop. Co. 


Cecendent Elec. Sup. Co. 
Durbam: 
Noland Co. 


jalo incand. Light Co. inc. 
Rockiand Co.): 


o- boro: 
ae So & Equip Co. 
His 


igh P. ‘oint. 
Electric He Sup. inc. 
Kimst 
ae Elec. 
Electrical Equipment Co. 


NORTH DAKOTA 


me my States Elec. Se. Ge. 


Northwest Elec. Sup. 


—_ 

rx Sects Elec. Sup. Co. 
Cant 

Electric ‘sales Co. 


Cincinnati: 
8. & B. Elec. Co. 
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F. D. Lawrence ag Co. 
Richards Elec. . Co. 
Cleveland: 
The H. Leff 0 Co. 
Midland Ele: 

56 18 88s 
Eigee Elec. Co. 

coe Elec. Co. 
Dueliman Elec. Co. 
Springfield: 
The We W. Elec. Co. 
Toledo: 
Gross Eiee vie Co. 
Young: 
The Bat ite. ‘Fis. Co. 


OKLAHOMA 
Qatse on 
ec. Sup. « of Oklahoma 
frunzicher Bros. 


OREGON 


Portland: 
Baker-Barkon Co. 
Matloy Robinson Co. 


PENNSYLVANIA 
Allentown 
Coleman Elec. Co. 


Erie 
Kraus Elec. Co. 

jarrisburg: 
Fluorescent Sup. Co. 
Schaedier Bros. 
Hazleton: 
ey Elec. Co. Inc. 

ew Castle: 

Midwestern Elec. Co. 
Norristown: 
Norristown Elec. Sup. Co. 
Philadelphia: 
Gold Seai Elec. Sup. Co. 
Logan Elec. Sup. Co., inc. 
a Elec. . Co., Inc. 
Siiver's Elec. San, Co. 
West Phila. Elec. Sup. Co. 


Pittsburgh: 
Allied Elec. Sup. Co. 
Argo Lite Studios 


Brown & Greet 

be te Sup. Co. 
Somat Elec Co 
cranton: 

Lewis & a, Inc. 
laiows 

Pioneer ‘Electric Dist 
West Chester: 

West Chester Elec. Sup. Co. 
Wilkes-Barre: 

Anthracite Elec. 
Williamsport 

Lowry Electric Co. 


RHODE ISLAND 

Pawtucket: 

Major Elec Sup Co. 
widence: 

Leavitt Colson Co. 

Tops Elec. Sup. Co, 

Pamir CAROLINA 


Columbia. 
—— Elec Sup 
joland Co. 


Greenville 
Sullivan Hdwe. Co. 


SOUTH DAKOTA 
‘atertown: 
J. H. Larson Elec. Co. 


TENNESSEE 


Gtenccen 
Mills & Lupton Sup. Co. 


Mempbis: 
Belvedere Lighting Co. 
N. - 


Nasi 
Nashville Elec. Sup. Co. 


TEXAS 
Brownsville: 
Electric Fix. Sup. Co. 


Gulf Coast Blec. Sup. Co. inc. 


Marlin Associates 
Worth Elec. odin Co. 
Sam Ant 


Electrical Dis Distrib. Co. 
ihern Equip. Co. 


Waco: 

Dealers Elec. Sup. Co. 
UTAH 

Salt Lake City: 
Artistic Lighting 
VIRGINIA 


Arlington. 
Dominion Elec. Sup. Co. Inc. 
Noland Co. 


tha State Fice. Sup. Co. inc. 
Roanoke: 


WISCONSIN 





IRVICO Gratings are made 
in an exceptionally 
close mesh with 
bearing bars spaced 
%" face to 


IRVICO Gratings are also 
made in an unusually 
large mesh with 
bearing bars spaced 
as much as 6” 
face to 
face. 


frontiers in 
grating design 


The many new uses for grating that 
have been developed and are being 
explored require an increasing number 
of mesh designs and sizes. IRVICO 
now produces 147 different mesh 
designs for an enormous variety of 
industrial, architectural and decorative 
applications...with more to come for 
new uses and conditions. 


“A FITTING GRATING FOR EVERY PURPOSE" 
Catalog on request 


IRVING SUBWAY GRATING CO., Inc. 
Originators of The Grating Industry Est. 1902 
Offices and Plants at: 

5056 27th St., LONG ISLAND CITY 1, N. Y. 
1856 10th St., OAKLAND 20, CALIFORNIA 
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Chicago Code 


George L. Ramsey, Commissioner 
of Buildings for the City of Chica- 
go, has taken on a large segment of 
the design profession in a battle 
over the fire-resistant properties of 
prestressed concrete. One manu- 
facturer of precast concrete com- 
ponents has sought an injunction 
to prevent Ramsey from refusing to 
allow precast concrete in Chicago 
buildings (p. 50, August 1961, Con- 
SULTING ENGINEER). In addition, the 
Illinois Section of ASCE appointed 
a committee to evaluate prestressed 
concrete with relation to the Chi- 
cago building code. The committee 
reported that, in its opinion, pre- 
stressed concrete structures could 
be designed to comply with the 
provisions of the code. 

However, Ramsey has charged 
that tests at a Portland Cement As- 
sociation lab have proved pre- 
stressed concrete will not resist fire 
as the Chicago code requires. 

Both parties to the squabble 
claim to have facts, figures, and ex- 
pert testimony to substantiate their 
claims. Apparently one of them is 
very wrong, or else they are each 
slightly wrong. 


Tele-computer 


A new communications device 
called Autofax will permit informa- 
tion from punched paper tape to 
be transmitted to and from a com- 
puter system over standard tele- 
phone lines anywhere. The system 


is being used successfully by T. Y. 
Lin & Associates, of Los Angeles, 
in conjunction with the Computer- 
Mat computer service center. An 
engineer at Lin calls ComputerMat 
and explains a problem that needs 
solving. He then feeds a pre- 
punched data tape into an auto- 
matic typewriter connected to the 
phone line. The information is 
transmitted to the computer on the 
telephone line. After the computer 
has solved the problem, the an- 
swers are transmitted back to Lin 
the same way, with the automatic 
typewriter printing the information 
in final report form. 


Electronic Draftsman 


The New York City consulting firm 
of King & Gavaris is the first in the 
country to use an electronic plot- 
ting machine to make highway 
cross section drawings. The plotter, 
designed by Electronic Associates, 
Inc., of Long Branch, New Jersey, 
will turn out more than 400 cross 
section drawings a day, or as many 
as can be done by six draftsman. 


Oppression in California 


Consulting engineer J. R. Newville, 
of Los Angeles, recently told a 
conference of Pacific Coast build- 
ers that the home-building indus- 
try in California is being oppressed 
by government regulation. Newville 
charged that this oppression is the 
result of states — particularly Cali- 
fornia — delegating power to cities 
and towns. These cities and towns 
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When J 
Your Process © 
Demands 
Excellence... 


A process is only as good as its controls, and the heart 
of a control system is the valving. The primary purpose 
of a valve is to control the flow of fluids with the 
demands of a process determining the characteristics of 
the valve. Your process, will therefore, govern 

valve selection. 


BS&B’s Super 70 valves with a record of outstanding 
performance under exacting conditions will provide your 
process with maximum efficiency. 


A valve will work best only when intelligently applied to 
the operating conditions of the process. BS&B’s technical 
service group is well qualified to assist you in valve 
selection and application. 


The Super 70 Family of Valves 





Globe—Top and 3-Way 
Bottom Guided- _ a 
Double Senne ott 
nore Single ng! ; mye i. ang Guided 
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Globe— — | Angle he Plug 
Heavy Plug Heavy Plug Guided 
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Guided Quick Change a Quick Change 









































For the complete Super 70 story, write... Dept. 4-FX9 
BS&B 7500 East 12th Street, Kansas City, Missouri. 


*TQi] BLACK, sIvALLs , BRYSON 


TULSA + OKLAHOMA CITY + KANSAS CITY + EDMONTON «+ THE HAGUE 





toasting 


Continuous, automatic drying with air at pre- 
cisely controlled temperatures up to 1000°F (for 
example, continuous toasting of cereal and other 
food products) is one of many processes in which 
Kathabar engineers are unusually experienced in 
the handling of both the air and the product. 


drying 


Continuous drying of heat-sensitive products 
(glue and gelatin, for example) is readily ac- 
complished with Kathabar® equipment, using 
very dry air to remove moisture rapidly under 
precise control. Kathabar systems reduce cooling 
requirements, end condensation problems, op- 
erate continuously with low maintenance. 


cooling 


Continuous delivery of sub-freezing air down to 
extremely low temperatures, without frost or re- 
cycling, is one of Kathabar’s unique capabilities, 
whether the air is for storage, testing, or process- 
ing. Data on Kathabar equipment for toasting, 
drying, or cooling is available promptly. 


KATHABAR (a 


where the experts turn for help 


SURFACE COMBUSTION, 2398 Dorr St., Toledo 1, O. 


a division of Midland-Ross Corporation Nye = 
Please send facts on [_] toasting, 7 drying, [_] cooling to: 


name & title 





abuse those powers, to the detri- 
ment of the engineer and the build- 
er, and eventually at the expense of 
the home-buyer. 

Newville cited as examples of 
this abuse: “Illegal delays beyond 
the statutory limits for approvals, 
illegal requirements for off-site im- 
provements, illegal fees, and exces- 
sive or overdesigned improve- 
ments.” Newville also berated city 
officials who plan an ideal city, 
without sufficient regard to cost 
or public reaction. 


India’s Foreign Aid 


The government of India is study- 
ing proposals to start a modest 
foreign aid program, to give tech- 
nical and economic assistance to 
countries in Asia and Africa. Until 
recently, neighboring Nepal was 
the only country receiving any di- 
rect aid from India. However, pri- 
vate citizens, with the approval of 
the government, have begun help- 
ing other countries. Most of the 
aid so far has been engineering 
work, or technical education, but 
the Indian government is consider- 
ing direct financial aid as well. 


Rigid Frame Barns 


Researchers at the University of 
Illinois Department of Agricultural 
Engineering have reported notable 
success with a new rigid frame de- 
sign for wooden farm buildings. 
The frame is made of studs and 
rafters, made rigid by plywood gus- 
sets at each angle. After four years 
of testing, tables have been com- 
pleted for computing the size, 
shape, and position of gussets 
for different spans and loads. 
Although intended primarily for 
farm building use, the rigid frame 
design may have practical applica- 
tions in many other buildings where 
unrestricted space and clear in- 
teriors are important. Further in- 
formation is given in Agricultural 
Experiment Station Circular 812, 
Lumber Rigid Frames, which is 
available from the Department of 
Agricultural Engineering, Univer- 
sity of Illinois, Urbana, Illinois. “* 
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How You Can Eliminate Fluorescent 
Ballast Noise Problems in Your Buildings 


Today’s trend toward higher levels of illumination—increas- 
ing the number of fixtures, lamps, and ballasts, or increasing 
the wattage of the lamp/ballast systems—makes fluorescent 
ballast sound a more and more important building con- 
sideration. 

General Electric wants you to take full advantage of 
modern lighting levels. At the same time, you should assure 
yourself that you can solve any audible ballast “hum” prob- 
lems in your lighting installation with minimum attention 
and effort. 


ALL YOU HAVE TO DO'S... 

1. Check each lighting installation while it is still on the 
drawing board with the General Electric Sound Rating Cal- 
culator* (see below) to predetermine whether ballast noise 
will be a problem, and... 

2. Specify the appropriate General Electric sound-rated 
ballasts for the installation. 

That’s it. By properly following this two-step procedure, 
you can predict and overcome potential ballast noise prob- 
lems before they exist. 

General Electric, with five years of highly successful ex- 
perience in the G-E Ballast Sound-control Program, is con- 
fident that this procedure will solve your ballast noise prob- 
lems. Here’s how the program works... 


THE GENERAL ELECTRIC BALLAST SOUND RATING CALCULATOR 
is based on data gathered from hundreds of lighting installa- 
tions over a period of many years. It provides a reliable in- 
dex of the magnitude of audible ballast sound when room 
variables such as size, ceiling materials, and number of fix- 
tures and ballasts are known. These calculations are keyed 
er 


GENERAL ELECTRIC’S BALLAST SOUND RATING SYSTEM. This 
system, initiated by General Electric in 1951, establishes a 
rigid scale of sound magnitude. Most General Electric bal- 
last designs are carefully compared with this scale in actual 
fixture tests conducted in the only known anechoic sound 
chamber in the ballast industry. Each ballast design is thus 
“Sound-rated” “A” through “F,” .. . “A” being quietest, and 
“F” being least quiet. 

The sound-rating scale—and for that matter, the whole 
sound-control program—is not an industry standard. General 
Electric has established its own sound standards, and com- 
pares the performance of General Electric ballasts with 
these standards. 

But the Sound-control Program doesn’t end here. In or- 
der to give you further assurance that you get the “quiet” 
you specified, General Electric has established an elabo- 
rate... 


DAILY PRODUCTION SOUND AUDIT. A daily sample of pro- 
duction units is carefully compared in sound performance 
with the G-E sound-rating standard—under controlled con- 
ditions in the anechoic sound chamber. This close check on 
possible manufacturing variations means you get the kind 
of sound performance that your Sound Rating Calculator 
promised. The final element in G.E.’s Sound-control Pro- 
gram is... 


BASIC ENGINEERING DESIGN. General Electric ballast de- 
sign engineers are constantly examining today’s ballast 
circuitry, trying to further minimize the inherent magnetic 
“hum” of core and coil assemblies. An example of the re- 


* Copyright 1956, General Electric Co. 
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sults of this engineering effort is the recently announced 
“A” sound-rated 40-watt, rapid-start line. This popular fam- 
ily of General Electric ballasts was granted a G-E “A” 
sound rating as a result of basic circuit design that pro- 
duced a smaller anc quieter core and coil. 


Materials are also an important sound-control factor. 
For example, the resilient asphaltic filling compound used in 
General Electric ballasts maintains excellent sound-absorbing 
characteristics over the entire life of the product. The new 
General Electric Bonus Line? ballasts, using this proved 
asphaltic filling compound, are designed to provide protec- 
tion against objectionable ballast end-of-life leaking and 
smoking, without sacrificing any sound performance. 


All this means that General Electric is truly concerned about 
ballast sound—and is investing heavily so you can stop being 
concerned with it yourself. Mail the coupon today for your 
General Electric Sound Rating Calculator, and start using it 
immediately. For more details, ask your local General Elec- 
tric Ballast Sales Engineer, or write Section 403-02, General 
Electric Company, Schenectady 5, New York. 


t Trade-mark of General Electric Company. 





GENERAL ELECTRIC SOUND RATING 
CALCULATOR 


This ingenious device was designed so you can always 
predict with 100% accuracy whether a lighting install- 
ation will present noise problems. You can use it for 
any indoor lighting application from extra-quiet broad- 
cast studios to noisy offices. On the easy-to-use circular 
slide rule you simply (1) dial in room “constant,” 
(ability of room to absorb noise); (2) number of 
ballasts and their sound rating and (3) given ambient 
noise level for your application. Steps 1 and 3 are 
immediately determined from tables which are part 
of calculator. 











| PLEASE SEND ME THE FREE BALLAST SOUND RATING 
CALCULATOR 


Mail coupon to: General Electric Co., 
| Section E403-02, Schenectady 5, N. Y. 


| NAME 


| COMPANY——__— 


ADDRESS____—_ 


City 
| STATE 
i 
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Wall-mounting of this compact QHT transformer provides bonus floor space for equipment and personnel. 








Lighter, smaller 
General Electric 

QHT transformers give 
bonus floor space 


The new General Electric QHT dry-type transformers save you produc- 
tion space because they offer savings up to 50 percent in weight and 67 
percent in size compared with competitive dry-types. QHT units up to 75 
kva have built-in provisions for wall mounting, and larger units can 
be set in out-of-the-way places near the load, saving the cost of long, 
low-voltage feeders. 


A new insulation system permits use of smaller coils to reduce size and 
weight of QHT transformers. Inorganic silicone impregnated insulation 


is highly resistant to water, dust, and corrosive atmospheres. Also, 
aluminum conductors and cold-rolled, grain-oriented silicone steel com- 
bine to give you a smaller, lighter, quiet transformer designed fer years 
of dependable service. 


QHT dry-type transformers are easy to install. Units have conveniently 
placed, dual-sized knock-outs, large terminal compartments and wiring 
spaces, All wiring can be done from the front. 

QHT transformers are quiet—at least 15 decibels quieter than older de- 
signs. All have sound levels equal to or less than NEMA standards. 
You can get 24-hour delivery on most models from your nearby General 
Electric distributor. Call him for complete information, or write for 
GEA-6907A ‘“‘QHT Specifier’s and Buyer’s Guide’”’ to Section 411-16, 
General Electric Co., Schenectady 5, N. Y. 


* Registered trademark of Genera! Electric Company for quiet, high-temperature dry-type transformers 
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NEW TRANS. | TRANS. | TRANS. 


QHT "aT BT "e""t 
45 KVA 
Save up to this = 
much space with Height (in.) | 26% 41% 30 
QHT dry-types Width (in.) 24 28% 31 


Depth (in.) 19 26 19 

Weight (ibs) 430 780 790 

Volume 11,970 30,695 17,670 
(cu. in.) 


225 KVA 


Height (in.) 44% 60 

Width (in.) 4) 54 

Depth (in.) 24% 30 

Weight (Ibs) 1500 2300 

Volume 44,902 | 97,200 135,836 
(cu. in.) | | | 
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A TOTALLY 
FRESH 
DESIGN 

IN ROOF 
VENTILATION 
from 

PENN! 


PENN VENTILATOR CO..inc. 
PHILADELPHIA 40, PENNA, 


A leading manufacturer of Powered and Gravity Roof 
Exhausters and Accessory Equipment for over 30 years. 


Member of AMCA 


Penn Ventilator products are available throughout the Free World. 
One of many direct factory representatives at your service: 


THOMAS A. FOX, HARTFORD, CONN. 


THE LINEA 


Already winning friends among architects and 
engineers for its STEP FORWARD age design is 
the LINEA, truly the first modern roof ventilator 
for 1962 and the years ahead. Low, graceful and 
compact, the LINEA exemplifies quality—from its 
corrosion-free aluminum to its aerodynamically 
balanced stormproof blades which reduce friction 
and turbulance of exhausting air. 


A significant advantage with the LINEA is that 
you can specify its universal housings for high effi- 
ciency centrifugal duty, axial supply and exhaust, 
gravity discharge, pressure relief and other appli- 
cations. With the LINEA, you can solve almost 
every ventilation problem in aesthetically correct 
housings. 


Step Forward in roof ventilation now by sending 
for Bulletin L-61 containing complete specifications 
and working information on the LINEA. Write 
today .. . or contact your local Penn representative. 
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Topeka Reconsiders 


A Topeka city employee and some 
city commissioners recently com- 
mented, for publication, that a 
“half-million dollars” paid to con- 
sulting engineers last year was too 
much, and that the work had to be 
“reworked” by city engineers. 

The Consulting Engineers’ Sec- 
tion of the Kansas Engineering 
Society did not take kindly to the 
accusations. The result was that 
the Topeka City Commission is- 
sued a statement that “the city is 
satisfied with the service it is get- 
ting from professional consulting 
engineers.” In addition, the Com- 
mission found that only $160,000 
instead of a “half-million” had been 
paid to consultants, and the choice 
of the word “rework” was unfor- 
tunate. The “rework” referred only 
to additional work and expense 
the city does before projects can 
be completed. 

The Mayor of Topeka assured 
the consultants he plans to con- 
tinue using consulting engineers as 
much as possible. 


Position Paper 

The Position Paper of the Coordi- 
nating Committee on the relations 
of engineers in private practice 
with government now has gone the 
rounds of all groups represented. 
on the committee. Approval of the 
paper was received from the Con- 
sulting Engineers Council, the 
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Heard Around Headquarters 


MARJORIE ODEN, 


Eastern Editor 


American Institute of Consulting 
Engineers, and the Engineering 
Division of the American Road 
Builders’ Association. 

The National Society of Pro- 
fessional Engineers and the Ameri- 
can Society of Civil Engineers did 
not approve the paper because 
they already have policies cover- 
ing the situation, and more action 
would be redundant. 

NSPE, in referring to the paper, 
pointed out that the purpose of 
the Position Paper was to “estab- 
lish a proper balance between 
governmental and private practice 
engineering in the public works 
field,” and added that NSPE sup- 
ports this objective as evidenced 
by several policy statements. 

James P. Exum, Coordinating 
Committee chairman, explained 
that the eommittee had scheduled 
a meeting for mid-August to de- 
cide on its next step. He is not 
discouraged over ASCE and NSPE 
actions, pointing out that nobody 
objected to the Position Paper, and 
all groups still are giving their 
support to the committee. 


AIEE Action 


The American Institute of Electri- 
cal Engineers, at its summer meet- 
ing, voted not to endorse the Mo- 
del Law because of “too many 
phrases subject to uncertain inter- 
pretation and possibilities for ap- 
plication beyond the basic agreed 
purpose.” AIEE, which does not 


object to corporate practice so 
long as a registered engineer is in 
responsible charge of engineering, 
reported the corporate practice 
arguments did not enter into its 
decision on the Model Law. 

This leaves the American So- 
ciety of Mechanical Engineers as 
the only one of the Founders to 
approve the NCSBEE Model Law. 

In other action, AIEE estab- 
lished a program of “ready re- 
serve” leadership. Instead of leav- 
ing future nominations to chance 
and society politics, AIEE has 
established district development 
committees. Through these groups, 
it hopes to learn of potential offi- 
cers and to get some idea of their 
leadership qualities. 

The Electricals also voted to 
offer group policies for major med- 
ical bills and income protection 
in case of accident or illness. The 
Civils and Mechanicals have of- 
fered group policies for a number 
of years, but this is AIEE’s first 
venture into the field. 


Victory for Consultant 
Eight years ago, Kenneth A. 
Heron, Denver consulting engi- 
neer, filed suit questioning the 
constitutionality of Denver's build- 
ing code and the rights of engi- 
neers and architects under the 
code. The U. S. District Court has 
ruled he has cause for suit. 
Under the Denver building code, 
only an architect can draw plans 





~~ CONSTRUCTION 
FASTENERS? 


HERE’S YOUR RELIABLE SOURCE... 





@ Two modern plants — an 88 year manu- 
facturing background of dependable service. 


@ Made by skilled craftsmen, specializing 
in standard and custom made fasteners, 134 
inch bolt diameter and larger, engineered 
to your requirements. 


@ Thousands of successful installations in § 
bridges, power plants, docks, heavy machin- 


ery, dams, locks, etc. 


NUTS « BOLTS ¢ THREADED RODS 
TURNBUCKLES  CLEVISES 

EYE BARS + LOOP RODS 
COUPLING NUTS 

SLEEVE NUTS SPECIALS 


NEW BULLETIN ON 
LARGE FASTENERS 


Every engineer needs this 
free digust of large fasten- 
ers. Write for Bulletin 160, 
Joseph Dyson & Sons, Inc., 
5155 St. Clair Ave., Cleveland 
3, Ohio, Phone HE 1-6157. 





and specifications for public and 
semipublic buildings more than 
one story high. In 1953, Heron was 
denied a building permit for an 
old folks’ home he had designed. 
The State Supreme Court upheld 
the District Court dismissal of the 
suit on grounds that regulation of 
architects and engineers was with- 
in the power of the city. 

Now Federal Judge O. L. Phil- 
lips has overruled Denver objec- 
tions to a suit filed by Heron, and 
agreed that Heron has cause for a 
new suit against the city. 

According to the Denver Post, 
“Judge Phillips’ ruling was a vic- 
tory for Heron in his eight-year- 
old legal battle . . . Looming large 
in the background of Heron’s latest 
legal attack on the code is the 
famed Merris decision by the 
Colorado Supreme Court. It said 
that where a matter is of state- 
wide concern, local and municipal 
laws cannot displace state law on 
the same subject.” 

Judge Phillips said “Clearly the 
regulation of engineers and archi- 
tects is a matter of statewide con- 
cern as defined by the Colorado 
Supreme Court. It is apparent 
from the statutory language (of 
the Registration Law) that . . 
separation of functions no longer 
exists under Colorado law. Both 
architects and engineers are per- 
mitted to plan and design public 
buildings.” 


New Name 


The American Society for Testing 
Materials has changed its name to 
the American Society for Testing 
and Materials. 


Educators Meeting 


At the annual meeting of the 
American Society for Engineering 
Education, it was announced that 
the National Science Foundation 
has granted more than $47,000 for 
a study of current two-year tech- 
nical training programs. 

The training study is being made 
at the request of the Engineers’ 
Council for Professional Develop- 
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Design 510-BP 
plastic bar 
stock body 


'Y CORROSIVE FLUIDS 


WITH 


FISHER 


Type 510-BA 
control valve 


Type 511-B 
control valve 
wee | 


DESIGN AND CONSTRUCTION 





Plastic Bar Stock Bodies 
Design ‘‘BP’’ 


Metal Bar Stock Bodies 
Design ‘‘B’’ or ‘‘BA’’ 





Body Material 


Penton, Type I polyvinyl chloride (PVC), 
or other plastics of suitable mechanical 
properties 


Carbon steei, stainless steel, Monel, 
Hastelloy C, Nickel, and other bar stock 
metals 





Body Sizes 


Yn" 34", 1* 


Yo", a", 1" 





End Connections 


Screwed or socket ends 


Screwed or socket ends 





Valve Plug Style 


Fluted plastic or metal plug with equal 
percentage flow characteristic 


Fluted or contoured metal plug with 
equal percentage flow characteristic 





Orifice Sizes 


Va", He", Ya", 


YA", Ye", Yo", a" 





Pressure Rating 


Penton: 125 psi at 220° F. 
PVC: 125 psi at 140° F. 


1500 psi at 450° F. 





Available 
Actuators 








Type 510 normally open or 
Type 511 normally closed diaphragm 
actuator 





Type 510 normally open or Type 511 nor- 
mally closed diaphragm actuator. Also 
available with Type 470 piston actuator 





For additional information, see yur FISHER / MAN 


Fisher Governor Company, Marshalltown, Iowa. Plants 
in Woodstock, Ont., Rochester, England. Butterfly Valve 
Division: Continental Equipment Co., Coraopolis, Pa. 


or write for current Bulletins 


lf it flows through pipe anywhere in the world 


..-chances are it’s controlled by....... 


SINCE 1880 








PRATT Cyclone Strainer 
... Multiple unit concept 
solves many strainer problems 


This unique new strainer utilizes a simple, powerful cyclone-like 
action. Water moves from the outside to the inside of the strainer 
basket with a vigorous downward swirling action, keeping larger 
particles from the strainer basket and forcing them toward the 
trash outlet. The Cyclone stays “‘on the line’’ longer, requires 
less space, less installation cost and less maintenance than any 
similar unit. 


COMPACT MULTIPLE UNITS to meet any flow A detailed bulletin 
requirements or any reasonable pressure drop. especially useful for 
Multiple units are completely adaptable to space Consulting Engineers, 
limitations and can easily be added for plant ex- 


. contains head loss and 
pansion. 


flow rate data and 
BACKWASHING is simple and can be completed typical arrangements. 
in seconds.. Automatic or manual controls are Ask for Bulletin S-I-J 
available. 


EQUIPPED WITH MONOFLANGE MARK II RUB- 
BER SEAT BUTTERFLY VALVES—only one-quarter 
turn required. These are the only moving parts on 
a Cyclone Strainer. 


eaves be 
HENRY PRATT COMPANY 


319 WEST VAN BUREN STREET 
CHICAGO 7, ILLINOIS 





ment, because “ECPD now is con- 
vinced that changes in man power 
needs and utilization practices de- 
mand that a careful analysis of 
technological and engineering edu- 
cation [should] be made to assess 
its adequacy.” 

Also at the meeting, it was an- 
nounced the American Nuclear 
Society and ASEE have agreed 
that advanced training is a neces- 
sity for all engineers who will be 
practicing in the nuclear field. 


Integration: 


The Supreme Court has more or 
less upheld the principle of inte- 
grated professional organizations 
— that is, required membership in 
order to be licensed. The decision 
came in a ruling on a complaint 
by a Wisconsin attorney that he is 
required to be a member of the 
Wisconsin Bar Association, even 
though WBA spends funds on 
political or legislative projects to 
which he objects. The confusion 
on this issue was noted by Justice 
Black, who stated at the end of the 
hearings, “I do not believe that 
either the bench, the bar, or the 
litigant will know what has been 
decided in this case — I certainly 
do not.” 

The Supreme Court decision is 
67 pages long, and includes five 
different sets of opinions by var- 
ious justices. The majority uphold 
the legality and constitutionality 
of the integrated bar, but four 
of them leave unsettled the ques- 
tions whether and to what extent 
the integrated bar may expend 
money for legislative or political 
purposes to which the complain- 
ing attorney objects. An answer 
to this precise question was avoid- 
ed on the technical ground that 
the complaining attorney had not 
specified those legislative or politi- 
cal activities of the Wisconsin Bar 
Association with which he disa- 
greed basically. 

Justice Douglas, in a separate 
dissent, indicated he would have 
found the system of compulsory 
membership in the state bar or- 
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It’s new and exclusive... 


CARRIER SOLUTION CAPACITY CONTROL 


with Automatic Absorption Refrigeration 
cuts operating costs to an all-time low! 


Through lower steam consumption per ton of 
refrigeration when working at partial load, 
Carrier Solution Capacity Control cuts operat- 
ing costs. Since refrigeration equipment seldom 
works continuously at full load, the savings it 
effects can be substantial. With it, full advantage 
may be taken of the lowest possible steam rates. 
Results: Maximum economy and peak efficiency. 


‘Two other advantages of Solution Capacity 
Control: (1) Steam pressure always remains 
constant. There’s no need for manual or costly 
automatic steam control valves. (2)In addition 
to reducing steam consumption at partial loads, 
this Carrier development lowers the temperature 
of the condenser water leaving the machine and 
also eliminates bleeding of air into the conden- 
sate system. Results: Longer life, reduced water 
treatment requirements and few shutdowns. 


Available for either electronic or pneumatic 
operation, Solution Capacity Control is now 
standard on all Carrier Automatic Absorption 
Liquid Chilling Packages. It can be installed 
with only minor adaptation at job-site on exist- 
ing Carrier units. A Carrier representative will 
be glad to give you complete information about 
it. Write Carrier Air Conditioning Company, 
Syracuse 1, New York. In Canada: Carrier Air 
Conditioning Ltd., Toronto 14. 


For air conditioning or process cooling, the Carrier Auto- 
matic Absorption Liquid Chiller uses low-pressure steam, 
high-temperature hot water or other hot liquids to pro- 
duce refrigeration. Capacities: 50 to 1000 tons. 


Solution Capacity Control 
System precisely controls 
machine output by reconcen- 
trating only enough lithium 
bromide solution to handle 
the refrigeration load. When 
operating at partial capacity, 
the excess portion of full 
load solution is bypassed 
through the capacity control 
valve — positioned automatically in response to chilled 
water demands. Capacity control avoids all the addi- 
tional heat loss which would accompany the unnecessary 
heating and cooling of the solution. 


Air Conditioning Company 





which size 
stack de 


Each does 
the same job— 
the smaller one 


is equipped with a 
Lehigh Induced 
Draft Fan 


Lehigh Induced Draft Fans are designed to help eliminate large, costly, unsightly 
stacks. They maintain a constant over-fire draft regardless of atmospheric con- 
ditions, help keep boilers operating at maximum efficiently at all times, and sig- 
nificantly lower fuel bilis . . . while radically reducing the size of your stack. 


Rugged Construction—long life: to prevent distortion under elevated temperature 
conditions, the fan housing, bearing pedestal, motor support and fan wheel of 
Lehigh Draft Induced Fans are constructed of all-welded integral 3¢" mild steel. 
A radiant heat cover and an aluminum heat flinger protect the inboard bearing 
from radiated heat. And because both bearing and shaft are kept to a low operating 
temperature, the Lehigh Induced Draft Fan makes use of standard, self-aligning 
ball bearing pillow blocks. Ali Lehigh Induced Draft Fans feature a flanged 
inlet, flanged outlet, and inspection cover as standard equipment. 


If you would like to reduce stack height .. . and gain optimum 
boiler efficiency . . . contact your local Lehigh Representative today. 
He'll gladly give you all the details. Or write directly to us for our 


detailed technical bulletin: 2171 
LF-1 


eae) 


LEHIGH FAN & BLOWER DIVISION 
FULLER COMPANY, CATASAUQUA 4, PA. 


Subsidiary of General American Transportation Corporation 
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ganization completely unlawful: 
“If the State can compel all law- 
yers to join a guild, I see no rea- 
son why it cannot make the same 
requirement of doctors, dentists, 
and nurses.” 

Integration of engineers has 
been discussed in several state 
chapters of the National Society of 
Professional Engineers, but no pos- 
itive action has yet been taken. 


New ASCE Code of Ethics 


By a vote of 12,600 to 530, the 
American Society of Civil Engi- 
neers has voted to adopt an 
amended code of ethics. 

The new code, which takes out 
some of the excess wordage of the 
old, also strengthens some areas of 
the rules. For instance, instead of 
saying it is unethical to “invite 
proposals for the performance 
of engineering services or to state 
a price for such services in re- 
sponse to any such invitation, 
when there are reasonable grounds 
for belief that price will be the 
prime consideration in the selec- 
tion of the engineer,” the revised 
code accomplishes the same thing 
without the loopholes, by stating 
it is unethical to “invite or submit 
priced proposals under conditions 
that constitute price competition 
for professional services.” 

The code just adopted omits old 
Rule 5 which made it unethical 
to “compete with another engineer 
for employment on the basis of 
professional charges, by reducing 
his usual charges, and in this man- 
ner attempting to underbid after 
being informed of the charges 
named by another.” However, this 
is covered in the Guide to Pro- 
fessional Practice. 

ASCE also approved the ruling 
adopted by the Board at the Phoe- 
nix convention: “A member who 
is engaged in engineering work in 
a country abroad shall order his 
conduct according to the profes- 
sional standards and customs of 
that country, adhering as closely 
as is practicable to the principles 
of the ASCE Code of Ethics.” “* 
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A new dimension of beauty in 
lighting. Functional and decor- 
ative! 


KOLORDOTS. . .. versatile as 
the artist’s brush. Just ‘‘snap, 
snap, snap’’ and you see words 
and designs or mosaic patterns 
come to life against the lumin- 
ous glow of Gratelite... in ceil- 
ings or fixtures. 


Four vivid colors — Sapphire 
Blue, Cardinal Red, Leaf Green 
and Vibrant Orange. 




















How can you use Kolordots? 
Just let your imagination go 
(and check the examples we 
show)! 











KOLORDOTS | Point out depart- 
snap-lock : —— a f i ) ments, designate 


: § if a areas or rooms, or 
into the a oan r aos Fe just ‘‘play Picasso!"’ 

%" Gratelite | Bef KOLORDOT 
cubes me } ene SQUARES will add 

new sparkle and 

eee eeer nares ons os = 68 beauty to your Grate- 

: lite ceiling or fixture. 


_mesririmcGes 
H since 1902 
*@v. s. par. wo. 2,745,001 
in four vivid colors coh ome noe 


**@r uw. akc. AND PATS. PEND 
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Fiex-Beam gives median strip protec- 
tion on Interstate 85, Georgia. 


Near junction of Interstate 35W and 
Interstate 494 in Minnesota FLex-BEAM 
serves as traffic guide as well as pro- 
tective rail. 


Armco Fiex-Beam on Interstate 20, 
Texas. 


Bridge railing on Interstate 75, Ohio 
and Interstate 80, Montana, is Armco 
FLEX-BEAM. 


Armco FLEX-BEAM serves as protection 
around bridge pier on Interstate 75 
in Ohio. 
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Why Armco FLEX-BEAM 
Gets the Important Jobs 
on the Interstate System 


durability, 
strength 


Safety for median strips, safety around bridge piers, safety 

on bridges, safety along the right of way. These are the jobs (oD) rd 
that highway designers and builders are giving Armco eS, 
FLex-BeaM® Guardrail. The reason? FLex-BEAM is proved 

in service. And now you get two new and important advantages, 

One is the new double-length, 25-foot rail sections. These long sections reduce the 
number of splices, simplify handling and reduce installation time. Standard 12-foot 
6-inch sections will continue to be available. 

Second new advantage is the availability of FLEx-BEaM made of Armco Zinccrip® 
Steel. It has a special hot-dip zinc coating that weathers like zinc, yet has the 
strength of steel. 


NEW CATALOG READY FOR YOU 

Reserve your copy of the 1961 Armco FLex-Beam Guardrail catalog. It contains 
specifications and useful application data. Send the coupon or write us on your letter- 
head. Armco Drainage & Metal Products, Inc., 6511 Curtis Street, Middletown, Ohio. 


Armco Drainage & Metal Products, Inc., 6511 Curtis St., Middletown, Ohio 
[-] Send 1961 catalog on Armco Fiex-Beam Guardrail. 
) Ask Armco Sales Engineer in my area to make appointment to present details about FLex-BEAM 


Name , se ef ‘i sciindihesdd isdn dieses aa cassis kt 


Firm. 


Street___ fe * ‘un “ “ < ___. Telephone 


ee a eer eer 


ARMCO Drainage & Metal Products 





oustat’silences noise 


Ife 


ooling Tower Silencers 


Water, fan and air noises are eliminated by 
Aircoustat Cooling Tower Silencers. Basic 
elements include intake sound proofing as 
well as exhaust mufflers. Because every 
building’s requirements are special, every 
system is individually designed. 


Return Air Vent Silencers 


Block voices and other noises transmitted 
through transfer grills. Aircoustat Return 
Air Vent Silencers trap sound but not air. 
Available in three configurations and six 
stock sizes. Adaptable to a variety of in- 
stallations—doors, walls, ceilings, etc. 


Standard Duct Silencers 


These low-cost, pre-engineered units assure 
a lifetime of trouble-free, maintenance-free 
service. Pre-determined values eliminate 
guesswork, guarantee the right attenuation. 
More than 60 stock models, fabricated in 
six lengths, available “off the shelf.” No 
local job adjustments, no fabrication. 


iq Circular Silencers 


‘ 
' 


High velocity air system sounds need not be 
lien =sexcessive if proper consideration is given to 
ieee = attenuation. An Aircoustat Circular Silencer 
adjacent to the fan does the job. Designed 
especially for higher pressure systems as 
well as for standard cylindrical ductwork. 
A full range of standard sizes available. 


Selecting performance guaranteed AIRCOUSTAT 
units is quick and accurate. We'll be pleased to 
supply you with complete technical and ordering 
information on any or all silencers in the line. 
Write: Korprpers Company, Inc., 3609 Scott 
Street, Baltimore 3, Maryland. 


SOUND CONTROL 
4 Engineered Products Sold with Service 
© 
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The Word 
From Washington 


EDGAR A. POE, Consulting Engineer Correspondent 


Post Office Expansion 


The Post Office Department is ac- 
celerating its program to get more 
new buildings. The department's 
present goal includes some 2000 
projects, valued at $170 million, 
to be let in 1961. So far, only about 
half of the contracts have been 
awarded. The U. S. Commerce De- 
partment will publish details of the 
Post Office construction-leasing 
proposals in a new booklet, Synop- 
sis of Proposed Procurement, Sales 
and Contract Awards. 


Pending Legislation 


{A tax revision bill that would 
have allowed consulting engineers 
and other self-employed persons to 
deduct a portion of their own in- 
come for retirement funds has been 
held over for the next session of 
Congress. The bill was passed by 
the House, but was set aside when 
the Kennedy administration ex- 
pressed opposition to it. NSPE has 
appealed to the Senate Finance 
Committee to recommend the bill 
be passed. 

{ The proposal by Minnesota Dem- 
ocrat John Blatnik, to create a 
public works coordinator, appar- 
ently will be held over for the next 
session. Blatnik, who headed the 
House committee investigating ir- 
regularities in the nation-wide 
highway program, suggested the 
President appoint a coordinator to 
do the long-range planning for Fed- 
eral public works. The bill is now 


before the House Public Works 
Committee. 

{ Louisiana Democrat Russell Long 
is continuing his battle to have 
government-developed patents 
thrown into the field of open com- 
petition. Long is opposed to the 
government policy of awarding 
private corporations the patent 
monopolies on products invented 
and perfected by the government. 


Low-Cost Irrigation 


The Bureau of Reclamation has re- 
ported that it now has in operation 
a total of 26,000 miles of irrigation 
canals and laterals, with an addi- 
tional 600 miles under construction. 
Commissioner Floyd Dominy 
said that four types of lining have 
been developed for the continuing 
program, all providing economical 
and effective seepage barriers on 
the slopes and bottoms of canals 
which range up to 210-ft wide: 
{ Unreinforced concrete lining has 
been used on about 750 miles of 
canals for reclamation projects. 
More than 20 million square yards 
of the unreinforced concrete have 
been used, at an average cost of 
$2.75 per square yard. 
{ Asphalt membrane linings, buried 
under a blanket of earth, have 
been used in some sections with 
marked success. The asphalt has 
been installed for as little as $1.05 
per square yard. 
{ Heavily compacted earth linings 
have been used in places where an 
impervious soil was available. The 


compacted soil is placed in thick- 
nesses up to one foot and more, for 
about $0.85 per square yard. 

{ Pneumatically-applied portland 
cement mortar also has been used, 
in thicknesses of from 1% to 2 
inches. No cost figures were avail- 
able for the cement lining. 


ICA Plans 


Henry R. Labouisse, chairman of 
President Kennedy's task force on 
foreign economic assistance and 
head of the International Coopera- 
tion Administration, is going to be 
an important figure for consulting 
engineers who hope for projects in 
underdeveloped countries during 
the next few years. 

“In determining whether, and to 
what extent, to assist a particular 
country, we will be governed not 
only by obvious needs, but also by 
the ability of that country to use 
effectively the kind of aid request- 
ed,” said Labouisse. “Accordingly, 
we propose to make a concerted 
effort to have each recipient coun- 
try identify its own total require- 
ment for a given period ahead. 
This does not mean that every 
country seeking assistance must be 
able to formulate a full-fledged de- 
velopment plan. Few are in position 
to do so at this time. But it does 
imply a determined effort to estab- 
lish realistic targets and priorities.” 

Labouisse said that financial as- 
sistance may be needed to consoli- 
date and stabilize the external 
financial positions of some coun- 





HYDRAULICS. INC. 


ROPER PUMPS 


Photo courtesy Landis Tool Co. 


supply hydraulic 
oil to surface 
grinder hydraulic system 


e CAPACITY: .3-55 GPM e PRESSURE TO 400 PSI 


The hydraulic system controlling the hydraulic table traverse and 
hydraulic crossfeed on this Landis 618 precision surface grinder is 
activated with a Roper Fig. 11TM748 pump and motor unit. The 
Series T hydraulic pump motor is the bell end of the % hp, 1800 
rpm electric motor. It delivers 2.8 gpm 150 SSU hydraulic oil at 
200 psi. Landis Tool Co. has been using this Roper hydraulic 
pump motor on the 618 since introducing this hydraulic surface 
grinder in 1960. Many original equipment manufacturers requiring 
transfer, hydraulic or pressure feed work with clean liquids have 
found that Roper Series T pumps fit their specifications. There are 
192 models of the Series T pump. Get full information about this 
efficient unit for your equipment. 


PRECISION HANDLING OF HYDRAULIC. WORK 


@ PUMP GEARS are steel, hobbed and shaved for balanced, quiet operation. 
Driven gear mounted on motor shaft eliminates couplings, reduces space. 


@ BRONZE BEARING in backplate assures proper alignment of driving and 
pumping elements. 


@ MOTORS for Series T units are open drip proof or totally enclosed types. 
Standard NEMA frame sizes are used throughout the series. 


SERIES T 


For information about your specific pump needs 
contact your nearest Roper dealer 


Send for “How to Solve Pumping Problems” booklet 
R O P E R Dependable pumps 
since 1857 
COMMERCE, GEORGIA 





tries, and thus provide a foundation 
for effective development; in other 
countries, only technical assistance 
may be supplied. He added that it 
is essential for the governments of 
the recipient countries to take the 
initiative in developing their plans 
and program of priorities. The 
United States is prepared to assist 
them in the process, if they desire. 
However, in the final analysis, each 
development plan or program must 
be the country’s own design and 
responsibility. 

The type of assistance being pro- 
posed includes development lend- 
ing, development grants, invest- 
ment guarantees, and surveys of 
investment opportunities and de- 
velopment research. 

“The peoples of the less devel- 
oped areas of the earth,” said La- 
bouisse, “desperately need and 
want higher living standards, pro- 
gressive administration, a fairer dis- 
tribution of the products of their 
country, better health, and better 
educational opportunities for their 
children. They start, in most cases, 
from terrible poverty.” 


Latin American Aid 


The new Assistant Secretary of 
State for Inter-American affairs, 
Stanley F. Woodward, is going to 
be the quarterback for the Kennedy 
Administration’s stepped up aid 
plan to Latin American countries. 

Woodward asserts that one of 
the paramount ways that the United 
States can assist its neighbors is by 
aiding many towns and sities in 
getting potable water supplies. The 
Assistant Secretary plans to work 
closely with the Inter-American 
Development Bank, which receives 
applications for actual loans for 
projects. 

Consulting engineers also will be 
interested in another high-ranking 
diplomatic appointment made by 
President Kennedy. The chief ex- 
ecutive named deLesseps S. Mor- 
rison, of New Orleans, as ambas- 
the applications for project loans. 

Ambassador Morrison, 49, re- 
ceived 17 decorations from Latin 
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New from Haughton Elevonics* 


DYNAFLITE 


ELEVATOR CONTROL 


The Miracle in Motion That Sets New Standards 
for Speed and Comfort in Vertical Transportation 


Haughton Dynaflite achieves the high speeds required 
for efficient handling of heavy elevator traffic with 





incredible smoothness. Acceleration and deceleration 
are so subtle—so finely controlled—that passengers 
scarcely feel any motion at all. This means passenger 
comfort and confidence that no conventional control 
system can provide. 


The Dynaflite system is fully automatic, thoroughly 
reliable. Each run is as precisely controlled as those 
that preceded it, and those that will follow. Haughton 
quality in materials and workmanship brings tight- 





fisted economy in upkeep, too. 


Haughton Dynaflite Control is ready to serve your 
buildings today, thanks to Elevonics* ... the well- 
spring of progress in vertical transportation for multi- 




















floor buildings. Include Dynaflite’s distinctive advan- 
tages in your building or modernization plans. Ask 
your Haughton representative for complete informa- 
tion, without obligation. Or, write today. 


MG Haughton’s advanced program in elevator systems 

research and engineering, with specific emphasis 
on the creative application of electronic devices and in- 
strumentation for betterment of systems design and per- 
formance. Registered in U. S. Patent Office. 


Haughton Elevator Company 
Division of Toledo Scale Corporation, Toledo 9, Ohio 
Offices in principal cities 


PASSENGER AND FREIGHT ELEVATORS - ESCALATORS - DUMBWAITERS 





P & K OUTDOOR LIGHTING REPORT 


the Modern Trend 


in 
LOW LEVEL 


LIGHTING 


TOP PHOTO: Location: Fairleigh Dickinson University, Madison, N. J. + Electrical Consultant: H. L. Sykes 
LOWER PHOTO: Location: Rath Park, Franklin Square, L. 1., N. Y.+ Architect: Herbert D. Phillips 


Consulting Engineers: Barstow, Mulligan & Vollmer 


E2374 CIRCLEIux DAVITS & POSTS 


modern lighting at a realistic cost 


Here are two contemporary outdoor lighting installations — 
one an all new municipal swimming poo! and recreational area 
— the other, a prominent New Jersey University. Both chose 
the P&K all aluminum CIRCLElux lighting package to illumi- 
nate and compliment their roadways, walkways, landscape and 
architecture. 

The sweeping lines of the P&K CIRCLElux davit blend with the 
modern one story architecture of the Rath Park Swimming Pool. 
Yet, the modern, but stately, design of the P&K CIRCLElux 
post is in good taste with the traditional architecture of Fair- 
leigh Dickinson University. The CIRCLElux lighting package 
is the correct low level lighting choice to compliment almost all 
types of architecture. 

The P&K CIRCLElux is available in a wide range of davit styles 
and mounting heights. The post is available in one basic design 
but at various mounting heights and with the CIRCLElux you 
have a choice of three light sources — incandescent, mercury 
vapor and fluorescent. This combination of luminaires and 
davits or posts will enable you to specify “packaged” lighting 
units. This means easier specifying by using matched compo- 
nents which in turn can customize your lighting projects. 


Send in your reservation now for the new CIRCLElux catalog. 


PFAFF & KENDALL a4 Founpry ST.. NEWARK 5, N. J. 


BRANCH SALES OFFICES: MIAMI, FLORIDA; BURLINGAME, CALIFORNIA 
IN CANADA: POWERLITE DEVICES, LTO., TORONTO, MONTREAL, VANCOUVER 
EXPORT REPRESENTATIVE: PHILIPS EXPORT CO., NEW YORK, N. Y. 





American countries while mayor of 
New Orleans, a post he resigned to 
take the State Department position. 
He is convinced that the United 
States must help its neighbors with 
a series of major construction proj- 
ects, including power develop- 
ment, transportation, and indus- 
trial development. 


More Prestressed Concrete 


The Department of Commerce has 
reported sharp increases in the use 
of prestressed concrete in this coun- 
try. Ten years ago, when pre- 
stressed concrete was first used on 
a bridge in Pennsylvania, there 
were only five or six plants in the 
nation. Today, nearly 230 plants 
turn out prestressed concrete com- 
ponents, and it has become a multi- 
million dollar business. 

Prestressed concrete first gained 
major acceptance during the Kore- 
an War, when steel was scarce. It 
now has reached a point where it 
has become an important supple- 
ment to conventional reinforced 
concrete and structural steel. 


Aid People, Not Countries 


A Philadelphia consulting engineer, 
Walter D. Voelker, who is a long- 
time student of United States as- 
sistance to foreign countries, testi- 
fied before the House Foreign Af- 
fairs Committee on a six-month 
survey he made in the West Indies 
at the request of authorities there. 

Voelker’s findings included: gov- 
ernments in the underdeveloped 
countries have no adequate plans 
for their future development; the 
economic situation is usually worse 
than government officials indicate; 
the social situation is bad and de- 
teriorating; most of the efforts of 
the United States International Co- 
operation Administration, along 
with other development programs, 
have been ineffective. 

“The only plans that can suc- 
ceed,” said the consulting engineer, 
“are those that bring a ray of hope 
to the millions now at the bottom 
of this social-economic pyramid in 
underdeveloped areas.” snd 
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High Temperature Water vs. Steam 


for space heat, process heat, air conditioning 


C-E makes both types of equipment. Here are the facts: 


High temperature water systems are 
coming into wider use — not only for 
space heat and process heat applica- 
tions, but for use with absorption air 
conditioning equipment as well. Cus- 
tomers have ordered some 80 High 
Temperature Water Boilers (Type 
HCC) for these purposes, with plant 
capacities ranging from 10 million to 
300 million Btu/hr, and operating at 
water pressures up to 500 psi and 
temperatures to 470F, or higher. 


The “Thermal Flywheel” 


With a steam system, boilers often 
have to be operated constantly at full 
load. Wide load swings can cause loss 
of steam pressure and considerable 
lag before sufficient steam can be 
supplied. But because a high temper- 
ature water system has a far greater 
heat storage capacity than a steam 
system at the same pressure, even 
sudden large demands will not drain 
heat from consuming units. Thus 
fluctuating demand does not immedi- 
ately affect boiler loads. Boilers oper- 
ate at a more constant rate which 
improves the efficiency of the entire 
system. In industrial applications, 
temperature of ovens, tanks, calender 
rolls, heating platens, etc., can be 
controlled within close limits, which 
often results in improved product 
quality and increased production. 


Savings with 
High Temperature Water 


While capital costs for steam gener- 
ators and high temperature water 
boilers of equivalent capacity are 
roughly the same, a system using a 
C-E Hot Water Boiler can usually 
save from 10 to 20 percent in operat- 
ing and maintenance costs: 


1. No steam traps. This means sub- 
stantial savings in initial cost, plus 
further savings by eliminating trap 
maintenance. Steam losses due to 
normal trap operation are also elim- 
inated; 


2. No blowdown required. This repre- 
sents a considerable loss in steam 
systems, reflected in increased fuel 
costs; 


3. No pressure reducing valves. Ini- 
tial valve cost is reduced and losses 
from improper valve regulation are 
prevented; 


4. No pipe grading required. The sys- 
tem is always under pump pressure. 
Piping can be carried over machinery, 
in roof trusses, up or down grades — 


even underground. Pipe life expect- 
ancy is increased many times since 
corrosion is minimized in a closed 
oxygen-free system; 


5. No condensate return lines. And 
no investment outlays for corrosion 
prevention; cost of replacing wet re- 
turns is eliminated; 


6. No expensive feedwater treatment. 
Since only small quantities of make- 
up water are needed, treatment can 
be handled on a batch system basis. 


Versatility of 
High Temperature Water 


For heating units such as space 
heaters, radiant panels, etc., high 
temperature water may be used di- 
rectly. For domestic heaters, ovens, 
tanks, vulcanizing equipment, etc., it 
can be used indirectly — as low tem- 
perature hot water or as steam — 
produced in suitable heat exchangers. 

In addition, high temperature water 
is well-adapted to use in the coils of 
absorption refrigeration units — for 
cooling, as well as heating, multi- 
building applications. Absorption 
equipment can be located in each 
building and can operate without the 
supervision of licensed engineers, at 
a considerable labor saving. 
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A simplified schematic arrangement of typical 
high temperature water applications in industrial 
or commercial plants. Shown are the Type HCC 
boiler, expansion tank, circulating pump and 
actual heat consuming units. Heat exchangers 
for conversion to low pressure hot water are also 
used frequently in these systems. 


The C-E High Temperature 
Water Boiler 


C-E High Temperature Water Boilers 
are designed around the same con- 
trolled circulation principle used by 
C-E in many of the world’s largest 
steam generation units. They can be 


A 30 million Btu Type HCC boiler partially shop 

assembled, showing compactness of the unit. 

Upon addition of refractory and welded casing, 

boiler will be lifted by its lugs onto a flat car 

for shipment. 
ffred by oil, gas, coal or any combina- 
tion of these fuels. They operate with 
low pressure loss, provide complete 
control of system and boiler circula- 
tion, and offer optimum arrangement 
of heating surfaces. All circuits are 
drainable and headers are accessible 
from outside the boiler casing. With 
no baffles in the boiler, there are no 
areas where soot can accumulate. 
Symmetrical arrangement of heating 
surfaces permits a rugged, gas-tight 
casing construction which can be 
pressure fired and is entirely suitable 
for outdoor installations. 

The standardized design of these 
units results in lower first cost, shorter 
delivery time, lower cost of gwner- 
ship. Smaller sizes are completely 
shop assembled, while larger sizes are 
shipped in component assemblies, to 
reduce field erection costs. 


You be the Judge 


Because most operators, engineers 
and contractors are more familiar 
with steam than with hot water sys- 
tems, we have gone to some length 
to enumerate the major differences 
between the types. Naturally, needs 
vary, and the eventual choice of a 
heating system should be made only 
after a thorough investigation of all 
factors. 

Our engineers will be pleased to 
discuss either hot water or steam 
units, or both, with you and your 
consultants — impartially and with 
no obligation. For further details on 
high temperature water boilers, write 
for catalog HCC-2. 


COMBUSTION 
ENGINEERING 


General Offices: Windsor, Conn. C-321 
New York Offices: 

200 Madison Avenue, New York 16, N, Y. 
Canada: 

Combustion Engineering-Superheater, Ltd, 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOM PIPE 
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Leave it 
to the girls 


They can handle all the main- 
tenance your 2.4 thru 14.4-kv - 
switchgear ever needs... 


ser . if it’s S&C Metalclad Switchgear, 
that is, For S&C Metalclad Switchgear 
' contains maintenance-free fused load in- 
terrupters. (Load interrupters handle all 
load switching; power fuses handle fault 
protection.) Fused load interrupters will 
always work—never need adjusting, set- 
ting, inspection, dielectric testing, or peri- 
odie exercising and lubrication. Compared 
- to the suggested maintenance schedules for 
circuit breaker type switchgear, there’s 
virtually no maintenance required. 
Equally important, unqualified main- 
tenance personnel can’t tamper with 
planned fault protection—since power 
fuses employ no relays. What’s more, the 
operating characteristics of S&C power 
fuses do not change with age or current — 
surges. Current-carrying ability and time- 
current characteristics of these fuses are 
permanent. 


Remember, too, that this switchgear 
will cost about half as much as the circuit 
breakers you might be used to. And it offers 
full-load switching up to 1200 amperes plus 
fault interrupting up to 500,000 kva in 
voltages from 2.4 thru 14.4 kv. It meets all 
NEC requirements for fault-closing and 
short-circuit interruption . . . and its per- 
formance is proved by high-power tests at 
KEMaA laboratories. 


Next time you are thinking about high- 
voltage switchgear for service entrances, 
switching centers, substation primaries or 
substation secondaries . . . leave it to the 
Gitte ue Sox én ainbiintion ie concerned. As 
far as application help is concerned, leave 
it to your S&C sales engineer. Look for him 
in the Yellow Pages (Electrical Equip- 
ment) in all principal cities. Or write to: 


Sac ELECTRIC COMPANY 


Specialists in High Veltage Circuit Interruption since 1911 
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Equipment shown is an S&C Metalclad Switchgear Assembly (13.8 kv) used as a switching center. (Dusting is optional!) 
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SUTORBILT BLOWERS 


FOR METERED, O1L-FREE 
AIR AND GAS HANDLING 


Sutorbilt Series 3200 
Blowers and Gas Pumps for 
large capacity air requirements. 

One-piece shafts, precision 
machined helical timing gears, 
and special timing hub are a 
few outstanding features 
recommending Series 3200 
blowers and gas pumps for 
chemical plant applications 
where equipment must operate 
continuously against varying 
pressures. 

Absence of internal lubrica- 
tion insures the delivery of gas 
or air free from contaminating 
lubricants. As a positive dis- 
placement blower, the Sutorbilt 
unit delivers a metered amount 
of air measured at inlet condi- 
tions with each revolution. 

Rated from 800 to 23,000 
cfm at pressures from 2 to 12 
psig, these heavy-duty units 
are available with timing gears 
from 10” to 26”. Standard 
equipment includes machined 
sub-bases, reversible oil pump 
with oversized oil sump, and 
lip-type oil seals (mechanical 
seals in gas and vacuum pumps) 
to prevent leakage and gas 
contamination. Vertical and 
horizontal types available in 
many sizes in both series. Write 
today for Bulletin No. S-32-A. 

Sutorbilt Blowers for smaller 
capacity requirements — Cali- 
fornia Series B Blowers... for 
higher speeds, greater outputs. 

Thrust bearing on drive shaft 
permits V-belt or direct drive. 
Steel timing gears for extra 
long service. Dynamically bal- 
anced impellers for high-speed 
operation. Write for Bulletin 
S-59-I, Dept. B. 


Sales representatives in 
principal cities pe 
8-36 
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1S WELL BUILT 


Tue National Society of Profes- 
sional Engineers and 
its state chapters have 
been faced with a di- 
lemma. For years, they 
have opposed unions 
and anything that 
sounds like unions. Yet how do you 
combat unions — their collective 
bargaining and enforcement by 
strikes — with anything as mild- 
sounding as “professional represen- 
tation?” In New York City and 
State, increasing attention has been 
devoted to the problem of engi- 
neers being forced to join unions 
against their will. At the summer 
meeting of the New York State So- 
ciety of Professional Engineers, 
board members voted to accept “in 
principle” a resolution to act as 
spokesman for engineers as follows: 
{ “Establish standards in profes- 
sional areas affecting the working 
environment of the engineer such 
as ethics, salaries, hiring, and ter- 
mination policies. 

{ “Upon request of a professional 
engineer, enter into discussions 
with management on problems con- 
cerned with the engineer’s profes- 
sional environment. 

{ “Offer accreditation by the Soci- 
ety to companies accepting and 
endorsing this program. 

{ “Sponsor legislation to expand 
the present coverage of the En- 
gineering Registration Law and 
eliminate exemptions therein. 

{ “Recommend similar activities 





MARJORIE ODEN 
Eastern Editor 


ciety at Chapter, State, and Na- 
tional levels.” 


NSPE Policy 


The administrative policy of NSPE 
is stated as follows: “NSPE recom- 
mends to its state societies that 
they encourage sounding board or- 
ganizations in their areas to become 
affiliated with local chapters of the 
professional engineering society in 
a manner similar to functional sec- 
tions, consistent with local, state, 
and National Society constitutions. 
These affiliated groups or sections 
may include members who are not 
registered, but these members shall 
have no vote in the local, state, or 
National Society activities except 
as [may be] allowed in the local 
constitutions.” 

The New York State group 
wanted to see this policy expanded 
to add: “These affiliated groups or 
functional sections shall be encour- 
aged to communicate with man- 
agement on behalf of professional 
engineers in matters relating to the 
enhancement and betterment of 
professional recognition and status; 
terms and conditions of employ- 
ment; and other matters of mutual 
welfare and common interest.” 
However, at the Seattle convention 
of NSPE, the board did not ap- 
prove this change. 

The reason given for the pro- 
posed New York State amendment 
was that “Instances have developed 
where the AFL-CIO has been cer- 
tified as the sole and exclusive ‘bar- 
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JOHNSON three-way mixing 


and by-pass valves 


Simplitied Design Provides Superior Performance, Cuts 
Upkeep Time in Half! 


Johnson Three-way Mixing Valves and Three-way By-pass Valves are designed 
for “in the line” servicing. Discs and seat rings can be replaced without removing 
the valve body from the line. Result: maintenance costs are reduced more than 
half; service is restored far faster than with ordinary valves. 

Other quality design features in Johnson Three-way Valves: 

®@ Designed to permit straightaway piping hookup for faster, easier, neater installations. 
® No slamming or water hammer — discs seat against the flow. 

®@ No leakage — positive seating. 

@ Modulating plugs — for uniform flow, greater accuracy. 

e High Lift — for precise proportioning over wider range. 

@ Proportional or two-position action. 

®@ Sizes — 21% to 6 inches. 

@ Pressures — 125 and 250 psi standard construction. 

For details about Johnson Three-way Mixing Valves, write for Bulletins V-214 
and V-215. For By-pass Valves, write for Bulletins V-210 and V-211. Johnson 
Service Company, Milwaukee 1, Wisconsin. 105 Direct Branch Offices. 
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PRESSURE CONTROL 


OPERATES DOWN 
10 1’ (we) 


WITHSTANDS 


600 PSI 
INDEFINITELY 


This Mercoid low pressure con- 
trol with operating range of 1’- 
60” (wc) assures accurate repeti- 
tive trip point for low pressure 
values with dependable over- 
pressure protection. 





SUGGESTED APPLICATIONS: 


* Provide an electrical interlock on a 
high pressure autoclave, rubber 
moulding machine or pressurized 
vesse/ to prevent opening until the 
pressure drops to 1” (wc) and 
withstand operating pressures as 
high as 600 psi. 


A low pressure gas cut-off for a 
steam generator where normal gas 
pressure is up to 150 psi, but safe 
operation can be maintained down 
to Ya psi. 


Control can be furnished with 
special construction for use with 
corrosive gases. Case styles are 
available for indoor, outdoor or 
hazardous locations. 


THE MERCOID CORPORATION 


4205 BELMONT AVENUE 
CHICAGO 41, ILL. 
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gaining representative’ for all en- 
gineers in several departments of 
the City of New York. A profes- 
sional society should not be ex- 
cluded from speaking on behalf 
of professional engineers, who do 
not wish union representation. 
There are many instances where a 
professional society may appropri- 
ately ‘speak on behalf of and yet 
not be in violation of existing labor 
law. This approach is valid even in 
situations where some form of 
collective bargaining with a labor 
union may be in existence.” 


New York City Group 


One of the Functional “sounding 
board” groups having the most dif- 
ficult time is the Functional Sec- 
tion of Engineers in New York City 
Public Service, a group with a 
potential membership of about 
1500 registered engineers. Con- 
SULTING ENGINEER went to the 
chairman, H. G. Vermont, to 
learn the history and status of its 
many troubles. 

In May 1957, New York City 
employees began expressing a de- 
sire to have NYSSPE take a more 
active part in representing them. 
“Up until this time, NYSSPE had 
taken what we considered rather 
a passive interest in us. If we took 
a problem before them, the prob- 
lem was referred to a committee 
or perhaps someone would write a 
letter to a city official. Either way, 
that was usually the last we heard 
of it,” Vermont explained. 

At that time, the only organiza- 
tion speaking for the engineer was 
the Civil Service Technical Guild, 
which was a member of the Civil 
Service Forum. The latter group 
was a non-union organization of 
civil service employees, with a 
membership varying from typists 
to hospital orderlies. The Techni- 
cal Guild, with a membership of 
engineer and architect classifica- 
tions, was not happy with the 
Forum and decided to join a union. 
They approached the American 
Federation of Labor and were 
turned down, then joined the Con- 


gress of Industrial Organizations. 
Later, of course, they became AFL- 
CIO upon the merger. 


“Certified” Representation 


Mayor Robert Wagner, who has 
had a long standing love affair 
with unions, then issued an execu- 
tive order that stated: 

“Experience has indicated that 
labor disputes between the City 
and its employees will be mini- 
mized, and that effective operation 
of the City’s affairs in the public 
interest will be safeguarded, by 
permitting employees to partici- 
pate, to the extent allowed by 
law, through their freely chosen 
representatives, in the determina- 
tion of the terms and conditions of 
their employment. 

“Experience has further indicat- 
ed that such joint participation can 
most effectively be achieved by 
negotiating and bargaining with 
the representatives shown to be 
the free choice of a majority of 
the employees and that such free 
choice can best be assured through 
the utilization of orderly and peace- 
ful procedures designed to ascer- 
tain the wishes of the employees. 

“Within the limitations imposed 
by law upon the authority of city 
officials to represent and act for the 
City, and upon the nature of the 
subject open to collective bargain- 
ing, the objective shall be to fur- 
ther and promote insofar as possi- 
ble the practice and procedures of 
collective bargaining prevailing in 
private labor relations.” 

This Executive Order shook 
NYSSPE into action. The Metro- 
politan Chapter appointed a sub- 
committee of its Presidents’ Coun- 
cil. Acting as the formative group, 
this became a sounding board, and 
more than one year later a Func- 
tional Section. 

The Mayor's Executive Order 
presented many problems. No one 
could speak for the engineers with- 
out first being “certified,” a dirty 
word that smacks of unionism. 
“However, we were convinced 
that many of our problems were 
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OWNER: 
State of Texas 


ARCHITECTS: 

State Building Architects (Atlee B. and 
Robert M. Ayres, San Antonio; Cato & 
Austin, Houston; George L. Dahi, Datias; 
Kuehne, Brooks & Barr, Austin; 

Stone & Pitts, Beaumont) 


MECHANICAL ENGINEERS: 

Zumwait & Vinther, Dallas 
MECHANICAL CONTRACTORS: 

Way Engineering Company, Austin 


Typical Clarage Multitherm 
air conditioning unit. 





New Texas State Office Building chooses 
Clarage air handling and conditioning equipment 


When State Office facilities in Austin, Texas were expanded to include this new 10- 
story building, Clarage equipment became an integral part of the mechanical system. 
Serving the double duct, high velocity system are 5 Type NH Fans, 2 Unicoils, 2 
Blow-Thru Multitherms, 7 Draw-Thru Multitherms, and 3 Unitherm Fan Units — 
all Clarage products. 


Why is Clarage so often chosen for buildings of all types, all sizes? Largely because 
of this equipment’s long-standing reputation for quiet, economical, dependable 
service. Call us in on your next requirements in air handling. 


Typical Clarage Type NH 


Dependable equipment for making air your servant sini 


CLARAGE FAN COMPANY 


Kalamazoo, Michigan 
IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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/ Heritage 
of Lualily 
De-line 


TWINPOINT 
Annunciator 


with new 
MAGNA-PLAC 
™ nameplates 


Two complete alarm points 
in each cabinet position con- 
serve panel area and reduce 
system cost. 


@ Nearly 5 sq. inches of engrav- 
ing area for each point 


AO and AF sequences standard 


Conforms to regular De-Line 
construction features & quality 


All plug-in units are hermetic- 
ally sealed 


® 
baw INSTRUMENT 
CORP. 


Dept. E 3101 N, Lowell Ave., Chicago 41, Ill. 


Representatives in all principal cities 


FOR MORE INFORMATION 


sign and attach coupon to company 
letterhead. 





merely semantics,” Vermont said. 
“Just because a group is certified 
to speak for its membership does 
not mean it is a labor union.” 

Also, the Mayor specifically stat- 
ed that the spokesman must repre- 
sent a “majority.” Since registered 
professional engineers are seldom a 
majority (particularly in civil serv- 
ice where the title “engineer” can 
be obtained by passing a civil serv- 
ice test), the Functional Section 
had problems. Furthermore, an Ex- 
ecutive Order cannot be taken to 
court without proof of fraud. 

Despite the difficulties, the Func- 
tional Section was organized and 
now covers 250 persons. Of these, 
about 85 percent are professional 
engineers or land surveyors. Others 
are associate members (engineers- 
in-training) and affiliates (profes- 
sional engineers not in NSPE). 

“I think it is very important 
to the young engineer going to 
work for the city to know he can 
take his problems to his profes- 
sional society instead of being 
forced to join a union. We merely 
present our problems to the proper 
authorities, then hope for the best,” 
Vermont explained. 

As John Dollard, NYSSPE vice 
president and an officer in the 
Functional Section, explained, 
“Unionism, at best, is ruled by the 
lowest denominator. Under union- 
ism you dare not perform better 
than your colleague. You must hold 
yourself in restraint so as not to 
do more work than your colleague. 
Can you imagine a doctor coming 
to cure your child of an illness 
and not offering to perform to the 
best of his ability? 

“Our approach, it is believed, 
is most suitable for professional 
men who, in accepting their pro- 
fessional licenses, have taken on 
responsibilities to place service be- 
fore profit.” 


What Has Been Done 


Among the successes of the Func- 
tional Section to date: A plea has 
been filed for increased salaries, 
along with a similar plea from the 


union. Salaries were increased, but 
an engineer still receives a starting 
salary of $7800 per year, as com- 
pared to a starting salary of $9800 
per year for a city tractor operator. 

For the Board of Education en- 
gineers, the Functional Section has 
secured elimination of use of time 
clocks, reduced the work week 
from 40 hours to 35 hours, en- 
dorsed meritorious achievements, 
and endorsed general upgrading of 
salaries. Of course, critics of the 
Functional Section point out that 
cutting the work week from 40 
to 35 hours does not sound like 
a very “professional” activity. 

It looks, sometimes, like a losing 
battle. The Functional Section, 
formed to fight unions, runs the 
danger of being classified as a 
“labor organization” itself if ever it 
bargains for wages, hours, or con- 
ditions of employment. “If so, the 
Bar and Medical Associations also 
are unions,’ Vermont noted. An 
attempt was made to get the law 
amended to exclude professional 
organizations this year, without 
luck. However, teachers did get 
an amendment passed stating that 
professional associations of teach- 
ers should not be classified as labor 
organizations under this law. 

So far, the AFL-CIO has been 
certified as the exclusive bargaining 
representative for engineers in the 
Departments of Personnel and 
Sanitation. Currently pending is a 
move to get similar certification 
for AFL-CIO over all engineers in 
the Department of Public Works. 

Vermont and his Functional 
Section members are trying to in- 
crease membership, but they are 
up against paid union membership 
solicitors. “We don’t enter agree- 
ments, we don’t go out on strike. 
We simply attempt to set forth 
our grievances through normal 
channels of appeal. Then we de- 
pend upon the fairness of our pub- 
lic officials.” The 250 members do 
not want to join a union, and they 
have successfully resisted Mayor 
Wagner's executive order now for 
three years. —_ 
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in sight 


makes it easy 
to identify walyes 
— even in 


insulated lines 


The Vogt tell-all identification disc, on every 
valve, is permanently located above the hand- 
wheel for complete and convenient identifica- 
tion. It shows valve size, catalog and drawing 
number, materials used for principal parts and 
primary pressure and temperature ratings. The 
flat on the handwheel protects the disc in assem- 
bly and in service. 

Vogt GP Valves are available in a complete 
range of sizes from %4” to 2”, with HAYNES 
STELLITE* faced seating surfaces and rated 800 
pounds at 850° F. and 2000 pounds at 100° F. 
(Other types are available through 8” size.) 


* Union Carbide Corporation 


HENRY VOGT MACHINE CO. 
P.O. BOX 1918, LOUISVILLE 1, KY. 

SALES OFFICES: New York, Chicago, Cleveland, Dallas, 

Camden, N. J., St. Louis, Charleston, W. Va., Los Angeles. 


Catalog F-10 is available to you—please send 


ay 5 . request on your compony letterhead. Address 
: Foy Dept. 24A-FCE. 
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Re sults of (] CONTINUING research program 


‘” DORR-OLIVER 


[ ADVANCED 
DEVELOPMENTS 
FOR THE 
ACTIVATED SLUDGE 
PROCESS 


As important results of a continuing sani- 
tary research program, Dorr-Oliver® now 
presents four major contributions towards 
improving the efficiency and simplifying the 
operation of the activated sludge process. 
These advances began as research and 
development projects and have emerged as 
tested and proved full scale installations. 
They climax almost ten years of effort aimed 
at producing a complete line of aeration and 
clarification equipment. 
They offer the consultant or sanitary engi- 
neer new opportunities for more efficient 
sewage plant design, together with maxi- 
mum flexibility in meeting particular needs. 
Complete technical information and con- 
vincing records of operation in several THE D-O INKA 
installations are available. In addition, the AERATION SYSTEM 
knowledge and experience of Dorr-Oliver A unique new design concept 
engineers, gained in handling every type of Based on a new principle of operation utilizing 
sewage and waste treatment problem, are large volumes of low pressure air supplied by 
at your service. Write Dorr-Oliver Incorpo- simple, low-cost ventilating-type fans, the 


rated, Stamford, Connecticut — or use the D-O INKA System provides high oxygen 

; 4 absorption rates, high circulating velocities and 
convenient coupon at right. optimum mixing conditions. Clog-resistant 
aeration grids are of an entirely new design. 
The result is an outstandingly simple system with 
exceedingly low maintenance and power costs. 
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THE D-0° AERATOR 


A proven method for meeting 
increased oxygen demands 


The D-O Aerator is a high capacity, motor 
driven mixing unit specifically designed to 
meet the high oxygen demands of 
concentrated activated sludges found in the 
newer short period processes. Turbine type 
impellers promote maximum turbulence for 
high absorption capacity and complete 
mixing. Units are adapted to installation in 
all sizes and shapes of tanks. 
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THE DORR-OLIVER 
SPIROVORTEX® SYSTEM 
High purification with 
maximum simplicity 


This system combines the simplicity of 


Biofiltration® with the efficiency of activated sludge 
treatment. Basic units comprise two SpiroVortex 


mixing tanks for contacting activated sludge 


with settled sewage, the Dorr-Oliver-designed 


SUPERATE® Distributor and Filter and primary 
and secondary clarifiers. The SpiroVortex system 


provides an excellent settling sludge and is 
capable of purification in excess of 90%. 


. 
THE DORR® RSR CLARIFIER 
for rapid sludge removal 


This unit solves the problem of excessive sludge 


detention in final clarifiers. Rotating uptake 
pipes continuously remove high volatile sludge 
from the tank floor, while grit and low 
volatiles are raked to a central sump. Quality 
and quantity of sludge removed from the floor 
of the clarifier can be readily observed and 

its rate of removal can be controlled by 
accessible, simple adjustments. 
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Complete literature available 


Technical bulletins covering each of these 
Dorr-Oliver developments are available to 
you. For your copies, write to Dorr-Oliver 
Incorporated, Stamford, Connecticut, or use 
the coupon at right. 
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Dorr-Oliver Inc., Stamford, Connecticut 


Please send me bulletins on the D-O INKA AERATION SYSTEM 
(No. 7318), THE D-O AERATOR (No. 7316), THE DORR-OLIVER 
SPIROVORTEX SYSTEM (No. 7314), AND THE DORR RSR 
CLARIFIER (No. 6194). 
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UPERIORS 
4-PASS DESIGN. 


gives you 
TAPER-TUBE 
EFFICIENCY 


The long-lived efficiency of Superior Packaged 
Boilers results from fundamentals of design which are 
basically sound. Superior’s 4-pass, down-draft design 
provides a minimum of 5 sq. ft. of heating surface for 
each unit of horsepower rating; and every inch of 
that heating surface is effective. 

Why 4-PASS? 

Theoretically (from the standpoint of heat transfer 
alone) the fire passes of a perfectly designed fire tube 
boiler would resemble a long, very gradually tapered 
cone surrounded by water. The large end would be 
sized in ratio to the volume and speed of the combus- 
tion gases so that the gases would be crowded into 
the tube and thus ‘‘scrub”’ the walls of the tube, forc- 
ing contact between fire and tube surface. As the 
gases give up their heat to the surrounding water (by 
transfer through the tube) the gases shrink in volume. 
The gradual taper of the tube compensates for this 








Fire-Tube and Water-Tube PACKAGED BOILERS 


for STEAM or HOT WATER 


SUPERIOR COMBUSTION INDUSTRIES INC. 


TIMES TOWER, TIMES SQUARE, NEW YORK 36, N. Y. 
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shrinkage, maintaining the scrubbing action which 
promotes efficient heat transfer. 

Such a fire tube is impractical; but Superior’s 
4-pass design achieves the same effect. Its 4 passes 
are so designed that each successive pass has a lesser 
number of tubes (and hence a smaller area in cross 
section) for the passage of combustion gases. This is, 
in effect, taper-tube performance which results in 
the maximum practical efficiency of heat transfer... 
performance which makes it possible for Superior to 
guarantee more than 80% thermal efficiency under 
field operating conditions. 

Superior Packaged Boilers are completely factory 
assembled, backed by undivided responsibility. Burn 
gas or oil, or both. Sizes from 20 to 600 b.h.p. for 
pressures up 250 p.s.i. or for hot water. 


For condensed data describing the World’s Most Complete 
Line of Packaged Boilers write today for Catalog S-13 
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A. Krapek, H. Zweig, R. Gove, and R. Hewitt discuss problems 
of private practice in U. S. with E. Fukuda, at Lansing, Mich. 


JAPAN is emerging as an important 
factor in the international con- 
sulting engineering picture. This 
was the opinion of both the edi- 
tors of ConsuLTING ENGINEER and 
the members of the Michigan As- 
sociation of Consulting Engineers 
after the latter group hosted a 
delegation of 10 Japanese consult- 
ants who are touring the United 
States under the auspices of the 
International Cooperation Admin- 
istration. This group of distin- 
guished Japanese engineers is 
spending six weeks in the United 
States studying the organization 
and management of U. S. consult- 
ing engineering firms. 

When their tour is complete, 
they will have visited the Bechtel 
Corporation; Dames & Moore; C. 
F. Braun Company; A. T. Kearney 
& Company; DeLeuw, Cather & 
Company; Harza Engineering 
Company; Arthur D. Little; Mor- 
an, Proctor, Meuser & Rutledge; E. 
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Roger Hewitt & Associates; King, 
Benioff & Associates; and Holladay 


& Westcott; as well as having had 
the opportunity to talk with Har- 
old King, president of the Consult- 
ing Engineers Council and the 
officers of many of the state CEC 
organizations. They will also have 
had contact with ASCE, AICE, 
NSPE, EJC, and many other as- 
sociations and state registration 
boards. If this group's interest is 
any measure of its accomplish- 
ment, it may well know more 
about U. S. consulting engineering 
than U. S. consultants themselves. 

The history of consulting engi- 
neering in Japan is a short one and 
is still linked closely with industry. 
Thus, while an association of spe- 
cialists called the Japan Consult- 
ing Engineers Association, Inc. 
was formed in 1951, it was not 
until 1957 that the Consulting 
Engineers Law was enacted to 
provide registration for engineers 


The Consultant 


Comes of Age 


In Japan 


in the consulting field. Today, 
there seem to be a number of ex- 
cellent independent consulting en- 
gineering firms established in Ja- 
pan, but the fact remains that a 
good deal of the consulting engi- 
neering is provided by groups 
which are under the direct control 
of some of the country’s major in- 
dustries. In March of 1961 there 
were 1170 registered consulting 
engineers in Japan, but only 419 
belonged to the Japan Consulting 
Engineers Association. 

The slow growth of consulting 
engineering in Japan can be attrib- 
uted to the fact that prior to 
World War II most consulting en- 
gineering talent in Japan was im- 
ported from other countries. At the 
close of the war, many technically 
trained Japanese were repatriated 
to Japan, and this left the country 
with a number of extremely capa- 
ble engineers who were unable or 
unwilling to find employment in 





traditional industrial organiza- 
tions. Some of these men banded 
together to form independent con- 
sulting engineering firms, and it is 
from this nucleus that the private 
practice of engineering got its real 
start in Japan. Though it seems to 
have gone generally unnoticed, 
Japanese consultants are quite ac- 
tive in Southeast Asia, as well as 
in Central and South America. 


Japan Exports Engineering 
At the end of World War II, Japan 
committed herself to pay a total 


of over $1 billion in reparations 
and damages to six of the smaller 
nations in Southeast Asia. All but 
about $7 million of this was to be 
in straight reparations to Burma, 
the Philippines, Indonesia, and 
Viet-Nam. The remainder was to 
be in aid grants to Laos and Cam- 
bodia. However, unlike ordinary 
reparations, which are paid in cash, 
Japan was allowed to pay these 
countries wholly in Japanese capi- 
tal goods and services. A large 
portion of the reparations includ- 
ed construction projects; as a re- 





SOLITROL lighting systems... offer 
unprecedented control flexibility 


Now, for the first time, you can buy 
your complete lighting control system 
from Ward Leonard—a name made fa- 
mous through years of experience in the 
manufacture of dimming components. 

SOLITROL lighting systems were re- 
search developed for extreme operating 
versatility ...in scene presetting... 

. cueing ... fading, and individual 


mastering. SOLITROL’s functional, mod- 
ular “packaging” lets you select the sys- 
tem complexity or simplicity you need— 
no more, no less. 

There’s a SOLITROL system, utilizing 
silicon controlled rectifier dimmers, for 
every application ... from the largest 
theatre or civic center, to the smallest 
club, church or school. 1.6 


Write for descriptive literature. Ward Leonard Electric Co., 82 South Street, 
Mount Vernon, New York. (In Canada, Ward Leonard of Canada, Ltd., Toronto.) 
3 RESULT-ENGINEERED CONTROLS 
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sult, Japanese consulting engineers 
and contractors have extended their 
activities throughout the Far East. 
The actual amounts to be paid are 
given in Table I, which shows that 
annual payments for the next few 
years will exceed $75 million. 
Construction projects that al- 
ready have been initiated, or are 
scheduled for the future, total: 
{ $34 million for Burma 
{$36 million for the Philippines 
{ $12 million for Indonesia 
{ $37 million for Viet-Nam 
{ $0.2 million for Laos 
{$3 million for Cambodia 
Up to last year, 27 different con- 
tracts had been concluded, amount- 
ing to about $24 million. One of 
these contracts was for construc- 
tion work outside Japan; 10 were 
for construction work in Japan, 
such as the restoration of the Phil- 
ippine Embassy; and the remaining 
16 were mainly for Japanese serv- 
ices, including consulting engineer- 
ing. The following is a survey of 
the major reparations projects. 


Burma 


Balu Chaung Hydroelectric Project 
— This is the largest project in the 
Burmese reparations program. Its 
aim is to construct a hydroelectric 
power station with a generating 
capacity of 240,000 kw on the Balu 
Chaung River — a tributary of the 
Salween River. This will improve 
the power situation substantially. 
Burma at present is almost entirely 
dependent on thermal power. 

The first stage of the project — 
84,000 kw — was completed in 
March 1960 at a cost of $53 million, 
of which 60 percent was covered by 
reparations. Japanese companies 
which participated in the execu- 
tion of the program were the Nip- 
pon Koei Co., Ltd.; the Kashima 
Construction Co., Ltd.; and the 
Iwanami Movie Co., Ltd., which 
took an hour long color documen- 
tary film of the project. 


Philippines 
Marikina Multipurpose Dam Proj- 
ect — Under this project a 590-ft 
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This special locomotive crane, designed to U. S. Army Corps of Engineers specifications, handles 
clean-up and maintenance duties at the New St. Anthony Falls dam in Minneapolis. The machine 
is electrically powered, travels on rails spaced 8 feet apart, and has special side-extensions for 
handling bulkheads as shown above. 
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specialties 
are our 
business 


Need a special crane for a special 
lifting job? Come to us. Not only 
do we offer you the world’s widest 
range of standard crane types, but 
our 80 years’ experience in custom- 
engineered lifting equipment is 
matched by no one. 


Will your next project require mobile 
crane equipment? AMERICAN 
HOIST builds all basic types . . . rub- 
ber-tired, crawler, and locomotive. 


Will your future plans call for gantry 
cranes, bulk unloaders, revolvers, 
derricks, or hoists? AMERICAN is 
the world’s leading supplier of all 
these special machines. 


Custom-designed lifting or materials- 
handling equipment? Of course! 


We’re ready, anytime, to work with 
you. Call us. EP-1003 


AMERICAN 


AMERICAN HOIST 
and DERRICK COMPANY 
ST. PAUL 7, MINNESOTA 





high by 625-ft wide arch dam is to 
be constructed in the Montalban 
Valley of the Marikina River, some 
18 miles northeast of Manila. The 
dam will be used for power gen- 
eration, water supply, and irriga- 
tion and flood control. 

Of the total cost of $54 million, 
a credit of $35.5 million secured 
on the reparations payment is to 
be extended by Japan. Construc- 
tion work will be undertaken joint- 
ly by Japanese and Philippine 


firms. The design of the project 
has been completed by the Inter- 
national Engineering and Develop- 
ment Co., Ltd., and the Construc- 
tion Technic Institute. 


Indonesia 


Nejama Diversion Tunnel Project 
— The Brantas River, which orig- 
inates in the neighborhood of the 
Kulud volcano, washes down earth 
and sand causing inundation over 
6600 hectares of farmland every 
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"The Cleanest Engines We Ever Saw" 


NUGENT FILTERS 


deliver positive filtration 
... longer 


That’s the report from the Alco Engineers after exam- 
ining the performances of three Nugent Filtered Alco 
251 Diesels used on pipeline pumping service. That’s 
a fine record, but it becomes even more impressive 
when you realize that these lube oil filters are averag- 
ing approximately two years between recharges. 


The filters employed are Nugent’s Fig. 1555 Lami- 
nated Fiber Disc Type. They filter all the oil in circu- 
lation every cycle before it goes to the bearing. Foreign 
particles as small as 2 or 3 microns are removed . . . oil 
is kept cleaner . . . oil life is extended. 


Longer cartridge life with cleaner engines . . . if 


Nugent Fig. 1555 Filter 
Cartridge provides ex- 
cellent micronic effi- 
ciency. 
SH 
ey —fo 


Be 3460 CL 


ties 


that’s what you’re looking for in a filter, write today 
for more information on Nugent’s complete line of 
Laminated Disc Type Filters. 
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2 Wie Jo NUGENT & Go, ILIGo 
VELAND STREET, SKOKIE, ILLINOIS 
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year in the South Tulungagung 
district of Eastern Java. During 
World War II, the Japanese Army 
excavated a small diversion tun- 
nel, but it was not sufficient to 
check the floods. The new project 
calls for the construction of a large 
tunnel, 23 ft in diameter and near- 
ly a mile long, which is expected 
to prevent most of the damage. 
The construction work, worth 
over $3 million, is being executed 
by the Kashima Construction Co., 
Ltd., under the supervision of the 
Nippon Koei Co., Ltd. 
Kali Brantas Multipurpose Dam 
Project — The objectives of this 
project are flood control in the 
whole basin of the Kali Brantas 
River, irrigation, and power gener- 
ation. The survey and designing of 
the project are being carried out 
by the Nippon Koei Co., Ltd. 
Surabaya Dock — This project is 
for the construction of a graving 
dock capable of accommodating 
ships up to 10,000 tons. Costing 
about $4 million, the dock will be 
66-ft wide at the bottom and 79- 
ft wide at the top, 34-ft high, and 
560-ft long. Survey and designing 
of the dock are being done by the 
Pacific Consultants Co., Ltd. 
Construction of Hotel Indonesia — 
This ferro-concrete 14-floor mod- 
ern hotel, with 423 guest rooms, 
extends over a total area of about 
12 acres. It was designed by the 
Indonesian Government, at a total 
cost of about $11 million, to ac- 
commodate foreign visitors to the 
Asian Games in July 1962. 
Construction materials and 
equipment for the hotel will be 
furnished by the Taisei Construc- 
tion Co., Ltd., under a deferred 
payment contract secured on the 
reparations payment ($8 million). 
The construction is now in prog- 
ress, with technical advice by Tai- 
sei under a commercial contract. 


Laos 


Nam Ngum River Development 
Project — This project includes the 
construction of a 130-ft high rock 
fill dam (790,000 cubic yards) at 
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prove i yourself! 
...THat THE series LSIO=-B 


CENTRIFUGAL PUMP OFFERS MORE 


1510-B FEATURES 


Vertical split case design—solid- 
type volute can be left in pipe line 
when servicing pump. 


Removable bearing frame assem- 
bly—can be lifted out without dis- 
turbing piping or motor leads. 


Interchangeable bearing frame 
assembly—one unit fits a wide 
range of pump sizes. 


Positive oil lubrication with visua! 
check. 


Anti-friction roller bearings. 


Mechanically balanced impeller. 
Balancing chamber and pressure 
relief holes in impeller reduce Check any centrifugal pump of comparable capacities 


thrust to a minimum-—lengthen against B&G 1510-B Pump features! 


pump life. 

a B&G Series 1510-B Centrifugal Pumps are distinguished by all the 
Leak-proof Remite” seal. Carbon features listed at left. To compare any other pump with the 1510-B, 
seal ring faces on harder-than- place check marks in the red boxes beside the features also offered 
glass Remite floating seat. Assures by the competitive pump. 
long, trouble-free life. We'll wager you’ll wind up with quite a number of unchecked boxes! 


Special alloy steel shafts, super- The balanced design of this vertical split case pump is definite assur- 
finished, oversized. ance of smoother, more efficient performance and longer life. Its 

design enables the bearings to withstand loads far in excess of those 
Performance guaranteed — 100% produced by any pump and motor combination in the 1510-B series 
pre-tested at the factory for con- .-.an added feature of dependability. 
ditions of head and capacity spe- 
cified. 

tga 


Choice of all-iron, bronze-fitted, or NOW AVAILABLE IN SIZE UNITS 


cag UP TO 75 H.P. 
Capacities to 2000 GPM, heads 2000 GPM, 170 feet, 1750 RPM, 
to 420 ft. . 3"— 4°— 6'— 8" discharge connections 


Why not get your full dollar's Bl ; 
rth of pump value... d to- 
iirsietwsscocce «= NOL BELL & Gossett 
1510-B Centrifugal Pumps. : Cc 2. we Fe RY 


Dept. GU-70, Morton Grove, lilinois 
Canadian Licensee: S. A. Armstrong, Ltd., 1400 O’Connor Drive, Toronto 16, Ontario 








Country Total amount 


$200 million 


Burma 


Philippines $550 million 


Indonesia $223 million 


Viet Nam $38 million 


Laos $2.8 million 


Cambodia $4.2 million 





TABLE | — JAPANESE WORLD WAR Ii REPARATIONS PAYMENTS 
Payment period 


Annual payment 


1955-1965 $20 million 


1956-1966 
1966-1976 


$25 million 
$30 million 


1959-1969 $20 million 
1970 $3 million 


1960-1963 
1963-1965 


1959-1961 
1959-1962 


$10 million 
$4.5 million 
grant aid 


program to be 
negotiated 








the junction of the Nam Ngum 
and the Nam Lik Rivers. The dam 
will be used for power generation, 
flood control, irrigation, and im- 
provement of navigation. 

At present, the power supply in 
the Vientiane district depends upon 
a 2200-kw diesel power plant. 
Vientiane Water Supply System — 
This project calls for the construc- 
tion of a city water supply system 
in Vientiane, the capital of Laos, 


capable of supplying 100,000 per- 
sons with 53 million gallons of city 
water. The population of the city 
is 75,000 now and is expected to 
increase to 125,000 in 15 years. 
The city water will be supplied 
from the Mekong River. The sur- 
vey and designing of the project 
are being carried out by the Ka- 
wasaki Construction Co., Ltd. Of 
the total construction cost, esti- 
mated at $2.8 million, 60 percent 


will be provided through economic 
co-operation from Japan. 


Viet-Nam 


Da Nhim Development Project — 
The Da Nhim River, a tributary of 
the Donai River which flows into 
the South China Sea near Saigon, 
passes through a 3300-ft high pla- 
teau. If it is dammed near Dyan, 
an effective head of 2300 ft can be 
obtained to generate 160,000 kw. 


Future Projects 


Several other projects are in the 
planning stages, and will be car- 
ried out under reparations and 
grant aid. These include the sur- 
vey, design, and construction of 
bridges in Burma, Laos, and Cam- 
bodia; and the design and con- 
struction of an agricultural-tech- 
nical center, a medical center, and 
a stock breeding center in Cam- 
bodia. In addition, Japanese films 
and schools are training non-Jap- 
anese students and engineers un- 
anese students and engineers. ““ 





IMPORTANT NEWS FOR ENGINEERS! 


THE B.0.C.A. APPROVED BONDER 


(Building Officials Conference of America) 


FOR COMPOSITE MASONRY WALLS 


ELIMINATE BRICK HEADERS 

CONTROL CRACKING IN BLOCK BACKUP 
(Both Face Shells Shrink Equally. 

Both Face Shells Must Be Reinforced) 
ACHIEVE HOMOGENEOUS BOND 


SE Me ee ee ee ee ee OR SP eS a 
AA WIRE propucts comPANY 


714 E. Gist Street 
Chicago 37, Illinois 


EG sisi icicineniit 


Phone: Midway 3-8203 


Made of all 3/16” wire or all #9 wire. Made in 12 





Address____ 





Firm 





City Zone 


State 





Please send me B.O.C.A. Report No. 60-1 [) 


1961 Sweet's Brochure [1] 


90 


foot lengths with 4” wide box ties 16” O.C. 
(9 ties per length). Available finish: Galva- 
nized box ties with brite basic side rods; all 
mill galvanized wire; hot-dipped galvanized 
after fabrication. 


*Pat. Pending © 1961 AA WIRE PRODUCTS COMPANY ® REG. U.S. PAT. OFC. 
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You cannot afford to ignore 
the New Allen-Bradley 
BULLETIN 709 Starter Line 














SIZE 00 

l HP, 220 V SIZE 1 

2 HP, 440-55 4 V 
HP, 220 

10 HP, 440-550 V 





SIZE 3 
30 HP 
90 HP 


1 4 
5 HP, 220 V 
5 HP, 440-550 V 


220 V 
440-5* 1 





They OUTPERFORM and 
OUTLAST ALL Others 


These new Allen-Bradley starters bring y»u 
the greatest advance in reliability and life 
in all motor control history. Also, they 
possess a compactness that’s almost unbe- 
lievable—especially in the higher ratings. 

The new Bulletin 709 solenoid starters 
feature a patented, high-efficiency magnet, 
which is cushioned to reduce shock and 
wear. Contacts are of weld-resistant cad- 
mium oxide silver. All coils are “‘pressure 


molded”’ for protection against physical 
damage and destructive atmospheres. The 
two or three solderpot overload relays are 
trip-free and tamperproof. Brooks Stevens, 
famous industrial designer, has given the 
new enclosures a styling that adds “eye 
appeal” to every installation. To get full de- 
tails, contained in Publication 6100, please 
write today to: Allen-Bradley Co., 1316 S. 
Second Street, Milwaukee 4, Wisconsin. 


SIZE 00 NOW 
AVAILABLE 


Provides the same 
long life and reliability 
as others in the Bulle- 
tin 709 family. Rated 
1% HP, 220 V; 2 HP, 
440-550 V. 





QUALITY 
MOTOR CONTROL 


Here Your Motor Starter 
Dollar Buys 


MORE OF THE 
QUALITIES YOU NEED 





Where else could you possibly obtain—in one complete line—all 
of the desirable features of the ideal motor control... 


. Smaller size 6. Simpler installation 

. Greater reliability 7. Complete accessibility 

. Remarkable switching capacity 8. Beautiful appearance — 

. Longer life either open or enclosed BULLETIN 709 SIZE 3 
. Conscientious overload protection 9. Surprising light weight ac the-line solenoid s 


The heart of this new line of magnetic motor starters is the unique 
solenoid contactor. While it retains the famous A-B one-moving-part 
principle, it is completely new and far more efficient. This fact is 
reflected in reduced dimensions for all of these controls. Yet, this 
contactor design will perform reliably for many more millions of 
trouble free operations. 

The new enclosures are very “‘eye appealing.”” When the open type 
starters are assembled into special panels, their neatness and com- 
pactness will delight the designers. Full details are in Publication 6100. 
Please write: Allen-Bradley Co., 1316S. Second St., Milwaukee 4, Wis. 
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BULLETIN 702 SIZE 3 
three-pole, a-c solenoid contactor 
in Nema Type 1 enclosure. 
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BULLETIN 705 SIZE 2 
across-the-line reversing starter 
and overload relays in Nema 
Type 1 enclosure. 








BULLETIN 712 SIZE 2 

combination starter in BULLETIN 715 SIZE 1 

Nema Type 1 enclosure. across-the-line, two-speed 
starter—with two overload re- 
lays per speed—in Nema Type 
1 enclosure. 





QUALITY 
MOTOR CONTROL 





Our Authors... 


Stuart Long graduated from Michigan State University with a 
BS in civil engineering and minors in mechanical and electrical 
engineering. Later, he did advanced work in civil engineering 
at Michigan State. After graduation, he worked as a civil engi- 
neer for the U. S. Government in the West, and later as an 
electrical engineer for various utilities in Michigan. In 1948 
he opened his own consulting office in Grand Rapids. Long is a 
member of the Association of Michigan Consulting Engineers 
and NSPE. His article, which begins on page 96, explains some 
of the hazards of working for a college. 


D. Dana Price began the study of engineering at Tulane Univer- 
sity in his native New Orleans. Later, he transferred to the 
Massachusetts Institute of Technology, where he received a BS 
in electrical engineering. Price knows air conditioning very well, 
having worked as a regional engineer for Chrysler Airtemp and 
having headed an air conditioning contracting firm before enter- 
ing private practice. He moved to Goleman & Rolfe ten years 
ago, and, more recently, opened his own firm. Price is past presi- 
dent of ASHRAE and president of the Engineers Council of 
Houston. He discusses new school design concepts on page 126. 


Seymour Ribyat received a BS in civil engineering from the 
University of Syracuse in 1945. In the following ten years, he 
worked for a number of different industrial and engineering 
organizations, including Bell Aircraft Corporation, the U. S. 
Army, and Allstates Engineering Company. Then he went to 
work as a structural designer for a consulting engineer, and two 
years later opened his own office in Syracuse. Ribyat is a mem- 
ber of the New York State Association of Consulting Engineers, 
NSPE, ASCE, and the American Concrete Institute. His article 
on the design of the modern bowling alley begins on page 118. 


Willy Ley left his native Germany in 1935, after studying pal- 
eontology, physics, and astronomy at the Universities of Berlin 
and Konigsberg; and eventually came to the U. S. as a lecturer. 
He was science editor for the newspaper PM, and worked as a 
research engineer at the Washington Institute of Technology. 
More recently, Ley was appointed a professor in the science 
department at Fairleigh Dickinson University. His books on 
engineering and space have been translated into more than 
a dozen languages. Ley’s first article for ConsuLTiInc ENGINEER, 
on page 111, describes some fanciful Russian engineering ideas. 
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Giant gantry crane 
equipped with 

KINNEAR METAL 

ROLLING DOORS 





Huge Mofor Operated Kinnear Doors protect 
crane’s interior from elements 





et : 
The same space-saving efficiency and ruggedness Kinnear Rolling Doors bring 
to standard industrial and commercial doorways of every type proves even more 
important in special applications like this! 

These official Navy photographs show a big, high-towered gantry crane* in 
use at the Polaris Missile Assembly Facility, U. S. Naval Weapons Annex, 
Charleston, S. Carolina. The large Kinnear Rolling Doors at “fore and aft” of 
this crane, when closed, fully protect the interior, permitting men to work in- 
side regardless of weather conditions. And open or closed, the doors require no 
usable “premium” space. 

Just one of the many, even more unusual, situations where the proven ad- 
vantages of Kinnear Rolling Doors can be profitably applied. We invite you 
to write for recommendations on your specific requirements. 


*Kinnear recently installed another similar type of installation of doors, 65’ wide x 36’ bigh— 
reputed to be the world’s largest rolling doors. 


Ey «The KINNEAR Mfg. Co. 
KINNEAR 


FACTORIES: % 
a Be 1560-90 Fields Avenue, Columbus 16, Ohio 
Saving Ways in Doorways 


1742 Yosemite Ave., San Francisco 24, Calif. 
Offices and Representatives in All Principal Cities 





William Sees, Jr. studied civil en- 
gineering in his native Pennsyl- 
vania, and has been working in 
various engineering capacities since 
1933. In 1949, he opened his own 
office in Harrisburg for the prac- 
tice of civil, sanitary, and hydraulic 
engineering. Sees is a member of 
the Pennsylvania Society of Pro- 
fessional Engineers, NSPE, and 
AWWA. He has been retained as 
consultant to numerous townships 
and municipalities, and speaks 
from experience, on page 130, 
about municipal authorities. 


Herbert Storch received a Bache- 
lor's degree, and later a Master's 
degree in civil engineering from 
Rensselaer Polytechnic Institute. 
After serving as an instructor, first 
at RPI and then at Brooklyn Poly- 
tech, he went to work for several 
consulting firms, including Knap- 
pen Tippetts Abbett McCarthy; 
D. B. Steinman; and Goodkind & 
O’Dea. Storch now has his own 
office in New Jersey, and is regis- 
tered in six states. His article on 
the changing trends in engineering 
liability is on page 99. 
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from Yarnall-Waring Company, Philadelphia 18, Pa. 


BRANCH OFFICES IN 19 UNITED STATES CITIES « SALES REPRESENTATIVES THROUGHOUT THE WORLD 


YARWAY GUN-PAKT EXPANSION JOINTS ARE 
BEING SPECIFIED IN RECORD NUMBERS 


These user-benefits tell why: 


All over the country a rapidly-increasing number of 
expansion joint jobs on steam and high temperature 
water piping at utilities, industrial plants and institu- 
tions are being specified ‘““YaRway GuN-PakT.” 
Here’s why: 


TROUBLE-FREE SERVICE 
Shutdowns are eliminated. Packing can be added under 
full line pressure. No vents. Joints never need repacking. 


SIMPLIFIED DESIGN 

Sectioned view (below) shows at a glance the simple, 
compact design. Provides easy accessibility, takes less 
space to install and maintain, needs smaller manholes, 
fewer joints per length of pipeline. 


RUGGED DEPENDABILITY 


All-steel construction, with durable, chromium-plated 





LUBRICATION FITTING 


seamless steel sleeves. No chance of metal fatigue. 


INTERNAL AND EXTERNAL GUIDES 


Positive alignment of sleeve in stuffing box, where 
it counts. 


MINIMUM MAINTENANCE 


Never a shutdown for repacking—and records show 
an average of one manhour and 65 cents worth 
of packing added per joint per year. Many Gun-Pakt 
Joints have been in service over 25 years with only this 
nominal maintenance. 


Why don’t you investigate Yarway Gun-Pakt Joints 
by calling a Yarway Sales Engineer at one of the 20 
Yarway offices located from coast-to-coast—or simply 
by writing for Bulletin EJ-1917. 


@ — PLUNGER 
GLAND 
SEALING PACKING 





SLIDING SLEEVE 





not all th 


Catch 


Y ourself EDUCATORS WERE NEVER more correct than 
, when they said that, “Education is 

a continuing thing.” You may think 

you got the full treatment the first 

A Colle c time around. You didn’t. Doing work for a college can 
5 be one of the most enlightening — and, if you live 

through it, rewarding — opportunities offered a con- 

sultant. And working with (or against) students is ful- 


« 
: lient ly as rich an experience as working with educators. 


The Dormant 730s 


To appreciate fully the turbulent conditions on our na- 
tion’s campuses, it is necessary to look back a quarter 
of a century — to the prewar years of the late 
‘30s. The country was just emerging from a crip- 
pling depression. College education was still a lux- 
ury, something to be enjoyed by the rich and the 
fortunate. Our education system, designed for the 
pre-World War I demands, had no sooner adjusted to 
the roaring 20s than it was catapulted into the dis- 
mal ’30s. Universities and colleges were inflexible in 
curriculum, policy, facilities, and size. On most cam- 
puses, the physical plant predated the turn of the 
century; only a few progressive schools had buildings 
erected as late as 1920. 

The depression and war years of the 30s and 40s 
gave school administrators a false sense of security. 
Not only was expansion of the physical plant im- 
possible because of construction limitations, additional 
room just was not needed because enrollments were 


STUART D. LONG 


Consu!ting Engineer not increasing. Some college officials suspected that 
there would be an increase after the war, but none 
of them realized how extensive it would be. Who could 
predict the effect of specialized training in the armed 
forces? Or anticipate a GI bill? Or foresee the social 
acceptance of married students on campus? 


The Explosion 


In the late ’40s, colleges began to come to life — vio- 
lently. The nation was changing in the aftermath of 
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the war. In a very few years, a college degree became 
a virtual necessity instead of a luxury. And tl » ad- 
ministrative staffs of the nation’s schools suddenly 
realized what the change would mean. They began 
closer studies of population trends and social changes 
— and financial reports. 

Slowly at first, and then in a torrent, the facts came 
clear. Elementary schools were overcrowded; so were 
high schools. There were more students, and a larger 
percentage of them planned to go on to college. By 
1960 the country’s campuses would be literally over- 
run with students, almost a 400 percent gain over 
1950. Into these conditional crises stepped the college 
administrators. Understaffed themselves, they were 
hardly in a position to undertake a continuing con- 
struction program. So, for the first time on many 
campuses, a consulting engineer was retained. 
Catching a Client 
Securing a college as a client is not the easiest thing 
to do. The problem compounds itself if it is the en- 
gineer’s first college. But then, no client is easy when 
he is the first in his field. The engineer can secure his 
commission directly from the institution, acting as its 
consultant on all campus projects. This is advisable if 
there is more than one architectural firm active on the 
campus. If all the work is performed by one firm, it 
may be advisable to work directly for the architectural 
firm as far as fees are concerned. But the real client is 
still the college. The consultant should bear this in 
mind and conduct himself accordingly. He is playing 
a dominant role on these exploding campuses. His 
power plants, steam tunnels, water mains, sewers, and 
electric distribution systems make the masonry and 
steel come to life. His long range studies of campus 
utility systems cannot be replaced. 


The Elusive Master Plan 


Most colleges have a master site plan. In some in- 
stances it would be better if they did not, but the 


problems of the campus consulting engineer are technical 


fact might just as well be faced that master site plans 
are here to stay. They give clients a chance to move 
around million dollar buildings like beans on a bingo 
card. This is good, because according to Stuart's law, a 
building will be moved N? times from original concep- 
tion to final working drawings. If it is not jugg'ed 
enough on the master plan, the moves will have to »e 
made on the working drawings or, even worse, on the 
site itself. And that never won any popularity contests. 
But the problem facing the client and the architect in 
developing a reasonably stable master plan for the 
school is enormous. 

Consider the matter of finances. There are three 
main sources of construction money for colleges: 
state appropriation, sale of bonds, and private sub- 
scription. State appropriated funds are usually for ed- 
ucational buildings; bonds for self-liquidating projects, 
such as dormitories; and private subscription for spe- 
cific projects, such as libraries and laboratories. 

A master plan usually considers some orderly se- 
quence of construction of buildings — but who ever 
heard of a legislature proceeding to an orderly ap- 
propriation of funds? It is not that they are necessarily 
incompetent, but school appropriations are not the 
only ones facing them. Between committees and sub- 
committees, it is miraculous that an acceptable appro- 
priation bill ever is passed. So the buildings do not 
come as one would prefer them. Like the battle plan 
of a field general, the course of action is dictated by 
daily reports. The ability to plan generally for the 
future while considering specific installations is nec- 
essary. Often there is little time, by an engineer's 
standards, to study these problems. 

College presidents, at least of growing institutions, 
are where they are because they get things done. They 
have the ability to make big decisions correctly and 
at the right time. Unfortunately, what is the right 
time for them is not always the right time for the en- 
gineer. The sooner this fact is accepted, the happier 
and more adjusted the consultant's life. If he cannot 





gear himself and his staff to it, he ought to seek more 
tractable clients who, like church congregations, ap- 
proach a project with all the speed of a pachyderm in 
reverse. However, he never will have the thrill (or is 
it a sick feeling?) of knowing that a new project, tee- 
tering on the brink of indecision for weeks, suddenly 
is to start immediately. 

With design time already allocated for the next six 
months on other projects, this news occasionally seems 
catastrophic. But eventually the paralysis wears off. 
One realizes that the decision to build could not have 
been made sooner; it had to await the final summer en- 
rollment figures to indicate the trend. Then, in the 
case of dormitories, one just cannot start off blindly. 
It seems to work better if the financing is arranged 
prior to the planning stage. This in itself is not exactly 
a week-end chore. Meanwhile, precious design days 
slip by and nerves begin to twinge. 

All this time the enemy has been gathering his 
forces. In each hamlet, village, and town some young 
person has decided to go to a particular college. He 
has his right to this education, and we cannot deny 
him. We cannot Say we are too busy; we cannot turn 
him away. We must complete the design in the im- 
possibly short time allotted. And we must do its with- 
out sacrificing quality. As we work, the hot breath 
of these young people is on our neck. These are not 
strangers to the consulting engineer. He built the 
elementary schools for them in the late 40s and the 
junior and senior highs in the ‘50s. Now he must 
build the colleges for them. He cannot back away. 


College Capers 


Not all the problems confronting the campus con- 
sulting engineer are technical. It is true he must face 
up gracefully to errors in his plans — yet there are 
some amusing situations. Nothing compares to be- 
coming involved with members of a student body out 
for some good clean fun. We may have forgotten 
that these kids, or ones their age, slugged it out and 
won us several wars. When they purposefully take 
on an unsuspecting consulting engineer, he had better 
be prepared; they are willing and able to make him 
appear a bumbling idiot. This is not too difficult to 
do, because a consulting engineer is not really brighter 
than anybody else, he is just better adjusted. 

Actually, the consultant may be an easy mark be- 
cause he tackles a problem with what is a splendidly 
systematic approach. Poor oaf, he has innocently 
stumbled into the most carefully and beautifully laid 
ambush imaginable. Consider, for example, the “Case 
of the Black Thread.” 

For a number of years we tried in vain to con- 
vince an institution that hot water heating was best 
for its dormitories. Finally, one ancient installation 
gave so much trouble that it had to be replaced. We 
sold the idea of letting us design a new hot water sys- 


tem. If it worked satisfactorily, it would be a proto- 
type for future dormitories. And if there is one thing 
a consulting engineer likes, it is a prototype. 

Our public relations must have been good with this 
client, because we were allowed to design the sys- 
tem, and it was installed during the summer. It got 
off to an inauspicious start in the fall: a leak de- 
veloped in a pump in a pipe tunnel which, unfortu- 
nately, was two feet lower than any other point for 
miles around and, naturally enough, had no drain. 
By the time someone noticed condensation running 
down the walls, there was about 10,000 gallons of 180 
F water in the tunnel below. It warped some of the 
prettiest, and some of the most expensive, white oak 
panel ever installed in a dormitory lounge. The only 
argument we had over it (after we paid the bill) 
was whether we actually owned the damaged panels 
that were taken out or the new replacement panels 
that were put in. 

Eventually, as it must, colder weather came and 
with it some complaints. We were completely baffled. 
This was a most elementary system. It fact, it was 
about as elementary as it could have been without go- 
ing back to a pot-bellied stove. (Come to think of it, 
that might have been an excellent idea.) We did the 
usual things one does, and conditions would improve 
for several days. Then there would be more com- 
plaints. This went on for perhaps a month, with our 
faces getting redder by the moment. And faces can get 
extremely red in a month of moments. 

Then it happened. We decided to make an off-hour 
inspection of the one zone thermostat controlling the 
area. We found the finest of black threads neatly 
strung under the thermal element and tied to the 
case to prevent the contacts from closing. Most en- 
gineers will recall that the manufacturers of thermo- 
stats discontinued the installation of invisible black 
threads many years ago. But this proves it is not a lost 
craft, and that deep in the outlying provinces the art 
is being handed down from student to student. It also 
indicates that we are needlessly concerned over the 
brightness of our youth. 


The Future 


With the difficult '50s behind them, the colleges look 
ahead to what may be an even more trying experience. 
Many institutions have run out of land. Acquisition by 
condemnation and demolition is becoming prohibi- 
tively expensive. A new concept arises; the growth 
becomes vertical instead of horizontal, 10 and 15- 
story buildings emerge, and the campus erupts again. 

And so the consulting engineer’s work goes on. It 
will be difficult; it will be fraught with frustration, in- 
consistencies, and compromises. It will be reward- 
ing and certainly never dull. It also will cause ulcers. 
But these ulcers will be somewhat smaller than those 
caused by lack of work. am 
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On the Trembling Balance... 


Engineering Liability , 


HERBERT STORCH 
Consulting Engineer 


APPROXIMATELY 4000 years ago, the sun god Sa- 


mas, judge of heaven and earth, is 
supposed to have given Hammurabi 

of Babylon the following laws: 
{ Section 229 — If a builder has built a house for a 
man and has not made strong his work, and the house 
he built has fallen, and he has caused the death of 
the owner of the house, he shall be put to death. 
{ Section 232 — If he has caused the loss of goods, he 
shall render back whatever he has caused the loss of, 
and because he did not make strong the house he 
built, and it fell, from his own goods he shall rebuild 
the house that fell. 

However these laws were to be construed, they left 
little doubt where the liability lay for faulty design 
or construction — and left no doubt whatsoever about 
the punishment to be meted out to the engineer who 
failed to discharge his duty. Today’s registered pro- 
fessional engineers would look askance at a current ap- 
plication of such harsh “eye for an eye” doctrine, but 
the shadow of Hammurabi remains with us. 

In the United States, a business relationship exists 
which has for its purpose the accomplishment of con- 
struction works, both private and public. Under it, 


fy 


te 


ys 


the owner (private individual, corporation, or govern- 
mental entity) contracts with separate parties for 
services necessary to complete a construction project. 
The owner first engages the services of a professional, 
an engineer or architect, whose primary duty is to 
design and prepare plans and specifications for his 
project. He then undertakes another contractual re- 





lationship with a contractor to do the actual con- 
struction in accordance with the plans and specifica- 
tions and under the supervision of the owner's rep- 
resentative, who may, or may not, be the original de- 
signer of the project — the architect or engineer. 

So, the engineer and the contractor become inti- 
mately and irrevocably bound up with each other — 
each by virtue of a contract with another — at least 
for the contract period. 

There is no privity of contract between the engi- 
neer and the contractor. 


The Problem 


Consulting engineers, in the course of their work, 
make mistakes. Such mistakes can be carried through 
to the final contract drawings and, unless detected by 
the owner or the contractor, they will be incorporated 
into the work. At least, an attempt will be made to 
incorporate them into the work. 

Mistakes by the engineer may result in: 

{ Accident during construction causing personal in- 
jury to the contractor, his employees, or third persons. 
{ Financial loss to the contractor from delay during 
construction, due to unforeseen conditions. 

{ Financial loss to the owner from delays resulting in 
postponement of the completion date. 

Can the consulting engineer, whose plans contain 
the errors which cause the above difficulties, hold 
himself aloof from the consequences, or is he answer- 
able for his mistake? If he is, to whom is he answer- 
able and on what grounds? 


Contractual Duty 


There is little, if any, doubt about the engineer’s con- 
tractual duty to the owner. This normally is spelled out 
in a written agreement for work of any reasonable 
magnitude and, if not in writing, at least orally for 
smaller work. The engineer is expected to prepare, as 
an independent contractor, plans and specifications 
which are proper and sufficient to produce the result 
desired by the owner when used faithfully by a quali- 
fied building contractor. However, the engineer is not 
expected to be perfect. In the discharge of his con- 


tractual duties to the owner, American jurisprudence 

excuses the professional architect from perfection®: 
“The architect's undertaking, however, in the 
absence of a special agreement, does not imply 
or guarantee a perfect plan or satisfactory result, 
but he is liable only for failure to exercise rea- 
sonable care and skill.” 

It would seem that the consulting engineer is entitled 

to the same treatment accorded the architect when the 

latter's responsibilities were outlined by the Maine 

Court in 1896: 
“The responsibility resting on an architect is 
essentially the same as that which rests upon the 
lawyer to his client, or upon the physician to his 
patient, or which rests upon any one to another 
where such person pretends to possess some skill 
and ability in some special employment . . . The 
undertaking of an architect implies that he pos- 
sesses skill and ability . . . sufficient to enable him 
to perform the required services at least ordinari- 
ly and reasonably well; but the undertaking does 
not imply or warrant a satisfactory result. It will 
be enough that any failure shall not be by the 
fault of the architect. There is no implied promise 
that miscalculations may not occur. An error of 
judgment is not necessarily evidence of a want of 
skill or care, for mistakes and miscalculations are 
incident to all the business of life.” 

Two years later, halfway across the American con- 
tinent, the Michigan court took the same view, saying: 

“The law does not imply such a warranty or the 
guaranty of the perfection of his plans. The re- 
sult may show a mistake or defect in them, al- 
though he may have exercised the reasonable 
skill required. * * * The law requires only the 
exercise of ordinary skill and care... .” 

An opinion of the Supreme Court of Oklahoma as 
recently as 1958 crystallizes and updates this doctrine: 

“Architects are only required to exercise ordinary 
professional skill and diligence and to conform to 
accepted architectural standards; their contracts 
do not guarantee perfect plans or satisfactory 
results. Architects are only liable for failure to 
exercise reasonable care and professional skill in 
the preparation and execution of their plans ac- 
cording to their contract.” 

These three cited cases seem to subscribe to a gen- 
erous rule for the engineer. Perhaps the basis is the 
ancient maxim “To err is human; to forgive, divine.” 
So much for the divinity of the Maine, Michigan, and 
Oklahoma courts, but what of the aggrieved party? 


Tort 


Since there seems to be no contractual duty between 
the engineer and the contractor, or between the engi- 


*A complete list of all references used in this article is 
available from Consuttinc ENGINEER editorial offices. 
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neer and any remote third person, remedy for physical 
or financial injury to these aggrieved persons would 
also seem to lie outside the field of contract. 

The nonliability doctrines expressed in several court 
cases are couched in terms of the lack of a requirement 
of perfection in the end result of the engineer’s effort. 
They do, however, open the door to liability for failure 
to exercise reasonable care and professional skill, and 
thus introduce the vital factor of the engineer’s negli- 
gence and his liability therefor. 

Professor Wait, in Engineering and Architectural 
Jurisprudence, asks the following: 

“First, whether the practitioner possesses the or- 

dinary skill of persons acting as engineers and 

architects, and, secondly, if he did, whether he 

was negligent in the application of his skill.” 
So, the activities of the engineer come under the rules 
of negligence and, perhaps, recovery becomes avail- 
able to all to whom the engineer may be seen to have 
a duty, if that duty should be breached. Thus, while 
the engineer faces the owner only in reference to con- 
tract liability, his rear is exposed by the tort of negli- 
gence to a host of other aggrieved parties. 

To whom does the engineer owe a duty, the breach 
of which may result in actionable negligence? What 
is the standard of care required of the engineer? 

Professor Prosser, in his book on torts, places the 
engineer in a professional group, from which his du- 
ties may be inferred: 

“Professional men in general, and those who un- 
dertake any work calling for special skill, are re- 
quired not only to exercise reasonable care in 
what they do, but also to possess a minimum 
of special knowledge and ability. Most of the de- 
cided cases have dealt with physiciens and sur- 
geons, but the same is undoubtedly true of den- 
tists, attorneys, engineers, accountants, and many 
other professions and skilled trades.” 

Liability to the owner for defects in plans and spec- 
ifications may stem from an express or implied war- 
ranty in the contract between the two, or from negli- 
gence in the performance of the engineer’s duties. 
The latter is parallel to the situation in a malpractice 
action by a patient against his physician. But here the 
analogy ends. For the physicians’ performance of his 
duties seldom has an effect on anyone other than the 
patient — with the exception of his dependents. But 
the engineer's negligent performance is very likely to 
have a profound effect upon the contractor, and upon 
other possible third parties as well. 


Contractors’ Liability 


It is quite logical, and it appears to be well settled in 
the law, that the contractor may rely upon the repre- 
sentations put forth in the plans and specifications. 
Unless the plans and specifications are so obviously 
defective that the ordinary contractor would not at- 
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tempt the construction, the contractor is not charge- 
able for defects in them and is not liable for injuries 
due to such defects. 

The New York Court of Appeals dealt very firmly 
with the matters of reliance upon the plans and the 
relative responsibilities of contractor and architect. 
In one action, arising out of the death of plaintiff's 
decedent by the collapse of a canopy attached to a 
United States government building, plaintiff was de- 
nied recovery against the contractor. The judge, in 
delivering the court’s opinion, very clearly holds the 
contractor not liable for the results of the architect's 
negligence. The evidence showed that the collapse was 
due to faulty design, and the court asked: 

“How was an ordinary contractor or builder to 
know this? The matter was for the engineers and 
architects to determine and design. The builder's 
experience might have suggested that another 
construction would have been better, but it was 
not his judgment on these matters which was to 
be taken, and he was justified in relying upon the 
experience and skill of the architect and super- 
vising engineer.” 
Then the judge formulated a rule: 

“A builder or contractor is justified in relying 
upon the plans and specifications which he has 
contracted to follow unless they are so apparently 
defective that an ordinary builder of ordinary 
prudence would be put upon notice that the 
work was dangerous and likely to cause injury.” 

A similar rule was applied by another court. In 
this case, the engineer’s negligence occured during the 
supervision of construction rather than in the design 
and preparation of the plans. The opinion concluded: 

“It seems to us reasonable that the contractor 
should rely implicitly upon the direction of the 
engineer with regard to a question that was 
solely one of engineering.” 

The defendant city was held liable in this case 
for the mistake of the engineer as its agent. An inter- 
esting sidelight is that plaintiff's counsel, in his argu- 
ment, suggested to the jury that the city could recover 
the damages from the erring engineer. The trial court 
instructed the jury to disregard this, but, as a matter 
of fact, the engineer did reimburse the city in a 
settlement of this very claim. 

This rule is by no means limited to New York. It 
was applied in California in 1951 in regard to the 
supervision of construction of a house for plaintiff 
owners in a suit for negligence against both the con- 
tractor and the architect. In holding that these latter 
two were not joint tort-feasors, the court stated that 
the builders could rely on the architect's instructions. 


The Engineers’ Plans 


If it is accepted, then, that the contractor may rely 
upon the engineer's plans and specifications, and if he 





does so to his own or to the owner's or to a third party’s 
detriment, does each of these have a cause of action 
against the engineer? Whether the engineer performs 
independently in the preparation of plans and specifi- 
cations or as the owner's agent in the supervision of 
construction, he may be held liable for his negligence. 
“As a general rule an independent contractor is 
liable for injuries caused by his own negligence 
in the performance of the work.” 
“A supervising engineer in complete charge of 
the work is liable for injury due to defects in 
plans, which he has prepared or approved, aris- 
ing from his negligence.” 

The engineer, then, may be liable to the owner 
who has employed him, for negligence in the per- 
formance of his duties. In 1885, the Iowa court de- 
nied an architect recovery of his fee (though he paid 
no damages) due to his negligence in both prepara- 
tion of plans ard supervision of construction. The 
court held that: 

“It was plaintiff's business and duty to see that 
the house was constructed with reasonable care, 
and this duty required him to cause the founda- 
tion to be sufficiently deep, or otherwise pro- 
tected, in order to prevent settling, which would 
cause the wall to crack.” 

This doctrine was laid down much earlier, in Eng- 
land in 1824, when Chief Justice Abbott said: 

“If a surveyor who makes an estimate, sues those 
who employ him for the value of his services, and 
it appear that he was so negligent, that he did 
not inform himself, by boring or otherwise, of the 
nature of the soil of his foundation, and it turned 
out to be bad; this goes to his right of action: 
and if he went upon the information of others, 
which now turns out to be false, or insufficient, 
he must take the consequences; for every person 
employed as a surveyor must use due diligence.” 

Since the contractor is entitled to rely upon the 
plans furnished by the owner, the owner himself may 
be liable for damage to others resulting from the 
offending defects. If so, the owner is not without 
remedy, for as Wait says: 


“The architect, however, is liable to his employer 
for damages sustained from defects in the archi- 
tect's plans, and he may have a counterclaim 


” 


against the architect... . 

This approach to an “action over” by the owner 

against the engineer is worthy of consideration since 

a rule has been suggested by Werbin in Legal Cases 
for Contractors, Architects and Engineers: 

. that where plans and specifications indi- 
cate that certain conditions exist and may be re- 
lied upon in preparing a bid, the contractor is 
entitled to compensation for increased cost of the 
work resulting from different conditions encoun- 
tered [during construction].” 


If such be the rule, and the owner must compen- 
sate the contractor for the architect’s mistakes, then 
his position may be as described by one legal writer: 
“The owner must not lose sight of the fact that 
the duty which the contractor claims was owed 
him was created by the contract between owner 
and contractor. The claim against the architect 
must be based upon the contract between owner 
and architect. * * * the owner may find himself 
in the unhappy position of losing both ways.” 
The engineer has sought to avoid liability for errors 
in the plans when they have been approved or ac- 
cepted by the owner. However, this theory has been 
rejected, and in 1956 the New York Appellate Division 
refused to relieve the architect of liability even after a 
building was completed and in use. The judge hand- 
ed down an opinion that: 
“... it certainly would seem contrary to common 
sense to say in this case * ° * that the builder and 
architects can escape the consequence of their 
negligence on the theory that because the owner 
accepted the work, he became a tort-feasor.” 
This case certainly demolishes any lingering notion 
that the engineer is subject to attack for his negli- 
gence by only the owner and the contractor. If a duty 
can be found to another third person, then that person 
also may sue for injuries: 
“Where one creates a situation which is inher- 
ently dangerous for persons who thereafter use 
it in the way it is intended to be used or in the 
way that the creator of the danger knows it is 
to be used, the person from whose affirmative act 
the danger arises is responsible to one receiving 
injuries through such use.” 

Privity 

For the benefit of diehard engineers who feel that 

the want of contract privity furnishes a bar to re- 

covery by all those except the owner, it may be well 

to consider Wait’s 1898 treatise again. It seems to 

have wavered on the subject even then: 
“An architect or builder of a public work even is 
answerable only to his employer for any want of 
care or skill in the execution thereof. He is not 
liable to third persons for accidents or injuries 
which may occur after the completion of such 
work * * * Therefore, when an architect having 
the general charge and superintendence of work 
adopted a certain method and means of construc- 
tion and repair, and the plan was a bad one °* * * 
and a disaster resulted which was attributable to 
misfeasance or negligence in a work which the 
architect undertook, and in which he failed to 
exercise the care and skill which the law imposed 
upon him, he was held responsible not only to 
his employer, but to workmen who were injured 
in consequence.” 
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In “Professional Negligence of Architects and Engi- 
neers, published in 1959, Bell had found no cases 
wherein the architect or engineer had been held liable 
to a third party for negligently caused injury after 
the structure had been turned over to the owner. The 
older cases gave the architect or engineer the benefit 
ot the privity doctrine, confining the liability to the 
person hiring the professional service. But extensions of 
liability have been ever widening, and there is a strong 
feeling that it should apply to structures on land as 
well as to chattels. Why, atter all, should the rights of 
injured third persons be subject to the agreement be- 
tween engineer and owner? 
Other writers also see a continuing erosion ot privity 
protection, and the New York courts have undoubtedly 
gone beyond it to find liability. In 1925, in an action 
against the general contractor for the death of a steel- 
worker employee of a subcontractor, the judge said: 
“The absence of contract relation between the 
deceased and the defendants * * * and even be- 
tween the deceased's employer * * * and the de- 
tendants * * ® is not a bar to recovery.” 

And in a strongly worded dictum regarding the po- 

sition of the supervising engineer, he continued: 
“This was not mere nonfeasance for which a 
supervising engineer or architect would not be 
liable to any one but the owner with whom thcre 
was privity of contract .... For defects in the 
original plans and the approved detailed plans 
arising from negligence on the part of the (engi- 
neer), that company would be responsible.” 
The New York Appellate Division clearly indicated 
its departure from the privity doctrine. In one case, 
the plaintiff infant fell from a porch in defendant's 
apartment house. While the plaintiff brought suit 
against the landlord, the architect, and the builder, 
the landlord brought a third party action against the 
architect and the builder. In holding the architect 
liable for negligence in design, the court said: 
“... if the allegations against the architects are 
taken at their face value, * * * they cannot es- 
cape liability unless the lack of privity between 
them and the infant plaintiff exonerates them as 
a matter of law * * * we can see no valid reason 
for a distinction between real and personal prop- 
erty [regarding] the principle of liability.” 

After citing another case, and drawing a parallel be- 

tween the porch and the scaffold, the judge continues: 
“The difference is merely one of degree so far as 
danger is concerned, and we can see no logic in 
the assertion that because one is affixed to real 
estate and the other is a moveable chattel that 
there must be a difference in principle so far as 
liability to third persons is concerned. ° * * The 
imminence of danger should be the test and not 
the classification of the object from which the 
danger emanates.” 


With reference to contractors, another judge rejects 
the privity principle for architects as follows: 
“Consideration of reason and policy impel the 
conclusion that the position and authority of a 
supervising architect are such that he ought to 
labor under a duty to the prime contractor to 


supervise the project with due care under the 


circumstances, even though his sole contractual 
relationship is with the owner, * * ° Altogether 
too much control over the contractor necessarily 
rests in the hands of the supervising architect 
for him not to be placed under a duty imposed 
by law to perform without negligence his func- 
tions as they affect the contractor. The power of 
the architect to stop the work alone is tantamount 
to a power of economic life or death over the 
contractor. It is only just that such authority, 
exercised in such a relationship, carry commen- 
surate legal responsibility.” 


Exculpatory Provisions 


If the law will not protect the engineer, he will at- 
tempt to create his own protection — for himself and 
for his client — at least against the contractor. It is 
common practice to include in construction plans and 
specifications clauses which caution the prospective 
bidder to make his own investigations of job condi- 
tions and which attempt to disclaim responsibility for 
information given in the plans and specifications. This 
practice is particularly prevalent in reference to sub- 
surface conditions and foundation excavation. 

In The Engineer At Law, by McCollough and Mc- 
Cullough, the following is said in regard tu the presen- 
tation of subsurface conditions in the plans: 

“The purpose of such information is at once ap- 
parent; by furnishing it, a certain degree of risk 
is removed from the execution of the job, and 
each bidder is saved the necessity of making his 
own individual investigation. The result is also 
apparent: a lowering of average bid prices.” 
Regarding exculpatory clauses, the text continues: 
“The policy of furnishing bidders the maximum 
amount of information concerning the job is, 





therefore, sound from every angle. However, 
most specifications contain provisions which ap- 
parently seek to limit or deny the owner's liability 
for representations of this type. The following 
is typical: ‘It is understood that the contractor, 
before signing this contract, has made a careful 
examination of the plans, specifications, and the 
site of his work, has fully informed himself as to 
the quality of materials and character of work 
required, the sources of supply of materials, the 
character of the foundations, and all other local 
conditions affecting the work. The State will in 
no case be responsible for any loss which he may 
experience due to his failure to do so.’” 

The extent to which a provision of the above type 
will be enforced depends largely upon conditions. 
The authors point out that the contractor has a remedy 
if there has been either willful or negligent misrep- 
resentation and, since it is seldom practical for the con- 
tractor to make his own investigations, there is a duty 
on the part of the owner (or his designer) to dis- 
close all of the facts, and a failure to do so is tanta- 
mount to a false representation. 


Precautionary Clauses 

The contractor may well recover the increased cost 
of the work in spite of warning and disclaiming clauses 
if the protective language is not sufficiently clear. 
General provision of an all-inclusive nature normally 
will not bar recovery where the contractor has been 


led to rely upon representations in the plans. Special 
provisions may serve to protect the engineer and own- 
er if carefully worded. It may be useful to consider 
the following explanation: 


“The modern general rule is that where a con- 
tractor reasonably relies on misrepresentations 
of facts or existing conditions, he does not assume 
the risk of such misrepresentations, and is en- 
titled to extra compensation for the additional 
expense caused thereby. The reasonableness of 
the contractor's reliance is tested by the sur- 
rounding circumstances. The circumstances giv- 
en the most weight in the decided cases are: 
(1) definiteness or positiveness of the repre- 
sentations in the plans and specifications; (2) 
whether or not the facts are peculiarly within 
the knowledge of the owner; (3) the contractor's 
opportunity to ascertain for himself the true state 
of affairs; (4) the purpose of the inclusion of the 
particular representation in question in the plans; 
and (5) all other relevant circumstances.” 

A typical instance of the failure of precautionary 
clauses to protect the owner occured in a 1914 case 
involving a project where excavated materials dif- 
fered substantially from those described in the con- 
tract documents. The United States Supreme Court, 
reversing the Court of Claims, granted recovery to 


the contractor in spite of the fact that his contract 

included the following two clauses: 
“20. It is understood and agreed that the quan- 
tities given are approximate only, and that no 
claim shall be made against the United States 
on account of any excess or deficiency, absolute 
or relative in the same. Bidders *** are expected 
to examine the *** drawings , to visit the 
locality of the work, and to make their own 
estimates of the *** difficulties attending the 
execution of the proposed contract, *** and all 
other contingencies. 
“70. Investigation: It is expected that each 
bidder will visit the site of this work *** and 
ascertain the nature of the work *** and obtain 
the information necessary to enable him to make 
an intelligent proposal.” 
his opinion, the judge said: 
“.. . the specifications assured them of the char- 
acter of the material, a matter concerning which 
the Government might be presumed to speak 
with knowledge and authority. We think this 
positive statement of the specifications must be 
taken as true and binding upon the Govern- 
ment, and that upon it rather than upon the 
claimants must fall the loss resulting from such 
mistaken representations. **°* If the Govern- 
ment wished to leave the matter open to the 
independent investigation of the claimants it 
might easily have omitted the specification as 
to the character of the filling back of the dam. 
In its positive assertion of the nature of this 
much of the work, it made a representation 
upon which the claimants had a right to rely 
without an investigation to prove its falsity.” 


eo 


The Owner’s Responsibility 


Four years later, in 1918, Justice Brandeis employed 

similar reasoning: 
“Where one agrees to do, for a fixed sum, a 
thing possible to be performed, he will not be 
excused or become entitled to additional com- 
pensation because unforeseen difficulties are en- 
countered, *** But if the Contractor is bound 
to build according to plans and specifications 
prepared by the owner, the Contractor will not 
be responsible for the consequences of defects 
in the plans and specifications * ° * This respon- 
sibility of the owner is not overcome by the 
usual clauses requiring builders to visit the 
site, to check the plans, and to inform them- 
selves of the requirements of the work. . . .” 
rf the insertion of the articles prescribing 
the character, dimensions, and location of the 
sewer imparted a warranty that, if the specifica- 
tions were complied with, the sewer would be 
adequate. This implied warranty is not over- 
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come by the general clauses requiring the con- 
tractor, to examine the site, to check up the 
plans, and to assume responsibility for the work 
until completion and acceptance. The obliga- 
tion to examine the site did not impose upon 
him the duty of making a diligent enquiry into 
the history of the locality with a view to de- 
termining, at his peril, whether the sewer spe- 
cifically prescribed by the Government would 
prove adequate. The duty to check plans did 
not impose the obligation to pass upon their 
adequacy to accomplish the purpose in view.” 


Disclaimer Clauses 


In 1931, the Oklahoma court, in a holding regarding 
a job involving considerably more rock excavation 
than shown on the plans, echoed the United States 
Supreme Court in finding that the contractor did 
not have time to make his own subsurface investiga- 
tions and that he was entitled to rely upon the de- 
fendant city’s borings and soundings. The court said: 
“The contractor in the performance of a munici- 
pal contract must bear the unexpected expenses 
arising from unforeseen difficulties incident to 
the performance of the work, but the contractor 
is not liable for the consequences of defects in 
the plans and specifications, prepared and fur- 
nished by the owner.” 

In this case, the plans were prepared by the city’s 
employees. However, in many similar situations, the 
plans and specifications for public works are pre- 
pared by private consulting engineers. Would the 
latter's negligence be actionable by the city? At 
least one case yields an affirmative answer. 

The United States Court of Claims held, in 1957, 
with regard to disclaimer clauses: 

“Therefore, we hold that because of the in- 
ability of the plaintiff to bore, analyze the bor- 
ings, and to compute, prepare, and submit its bid 
within the short time allotted, plaintiff is not 
bound by the caveatory and exculpatory provi- 
sions of the contract and specifications and, 
conversely, those provisions do not relieve the 
defendant of liability for changed conditions as 
the broad language thereof would seem to in- 
dicate. Plaintiff had a right to rely on the Gov- 
erment’s specifications and drawings and the 
Government is bound by any assertions made 
therein notwithstanding . . . it was stated 
that that data would be for information only.” 

Werbin, in Legal Phases of Construction Contracts, 

has attempted to formulate a rule as follows: 
“, . . the rule may be stated to be that where a 
contract contains a definite representation as 
to the character of the work, the contractor may 
recover the increased cost of the work resulting 
from any misrepresentation. Where the informa- 
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tion furnished is not guaranteed and is not part 
of the contract and even when the contractor 
is called upon to make his own investigation, 
the contractor may recover the increased cost 
of the work due to misrepresentation, where 
the other party had or can be charged with 
knowledge of the true conditions which he 
concealed from the contractor. However, no re- 
covery can be had where the misrepresentation 
results from an honest mistake.” 

No definition of “honest mistake” is set forth, but 

Werbin probably did not intend that his rule should 

be used to excuse a negligent mistake. 

Any rule is probably too general for universal ap- 
plication. Each case must be decided on its own 
merits, in the light of its own circumstances. Per- 
haps the best guide to the use of exculpatory provi- 
sions as a hedge against the inaccuracies of furnished 
data is that the contractor must not be led to rely 
upon representations and then be told that he should 
not have done so in order to deny recovery when 
those representations are found to be in error. 


In Summary 

Engineer's liability appears to have swung from the 
strict liability of Hammurabi to the protection of 
privity and back again. Perhaps the vital question 
is: How far has the return swing progressed? 

With little doubt at all as to liability to the owner, 
and the increasing tendency toward allowing direct 
action by the contractor and other third persons, 
as well as action by the owner when the latter is 
subject to suit, the consulting engineer finds himself 
beset on all sides by the possibility of suit for un- 
intentional tort. The doctor is well aware of malprac- 
tice actions, but the consulting engineer seems to be 
a bit bewildered by it all. Like it or not, the in- 
evitable result is a need for engineer's liability insur- 
ance. The need is obvious, but an accompanying 
results may be a lowering of professional standards, 
with the cost of public and private construction vary- 
ing inversely with those standards. This is a risk that 
will have to be evaluated by that branch of the public 
which is always eager to sue — at the drop of a hat 
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The Denver, Colorado, office building of Ketchum, Konkel and Hastings is an edge supported barrel vault with a 38-ft span. 


Design of Shell Structures 


Barrel Vaults 


MILO KETCHUM, Ketchum, Konkel & Hastings 


BARREL VAULTS are among the most useful of the 
shell structures, for they combine 
long spans (up to 150 feet) with a 
minimum of material. They are effi- 
cient structures, because they use the arch form to 
reduce stresses and thicknesses in the transverse di- 
rection and are deep concrete beams with very thin 
web members in the longitudinal direction. The curve 
of the cross section of the barrel is usually a circle, 
but other curves may be used — the ellipse, the para- 
bola, or a funicular curve that fits the thrust line of 
the applied load. Each curve has its own structural 
and esthetic qualities. 

A number of descriptive terms have been developed 
to describe particular cylindrical shells. If the length 


Crexclusive 


is great in comparison to the width, it is called a short 
shell. An arbitrary ratio for long shells is a span-to- 
radius ratio of 5. A short shell is one having a span- 
radius ratio of less than 1. Between these are the inter- 
mediate shells. Short shells are not barrel vaults. 


Basic Elements 


The structure shown in Fig. 1 is a single barrel vault 
with edge beams. This shell projects beyond the edge 
of the stiffener to illustrate its shape. Stiffeners are 
required at columns, and they may be complete dia- 
phragms, as shown here, or they may be arches with 
horizontal ties. 

In contrast to folded plates, where the thickness 
is based on the design of a slab element in bending, 
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the thickness of the barrel shell is usually based on 
the minimum thickness required for covering the steel 
for fireproofing, plus the thickness required for three 
layers of bars, plus some tolerance. If these bars are 
all half-inch rounds, a practical minimum would be 
3% inches. Near the supports the thickness may have 
to be increased to contain the larger longitudinal bars. 


Multiple Barrels 


If barrels are placed side by side, the structure is 
known as a multiple barrel structure, and if there is 
more than one span, it is a multiple span structure. 
Any number of continuous barrels or continuous spans 
are possible — though eventually provision must be 
made for expansion joints. 

Fig. 2 illustrates a multiple barrel vault with in- 
clined edge beams at the outer sides. The stiffeners 
have been placed above the roof. The advantage 
of having the stiffeners on top is that there are no 
space interruptions inside the shell. This provides an 
improved inside appearance and greater utility. There 
is also an advantage in construction, because movable 
formwork, that will slide lengthwise along the shell, 
can be used. 

Multiple spans require an occasional expansion 
joint to handle the shrinkage and thermal stresses. 
This can be provided by cantilevering half the span 
from each adjacent stiffener. A small, upturned rib is 
placed on each side of the expansion joint, and ac- 
cordion type sheetmetal flashing should be installed 
to prevent roof leakage. 

The maximum spans for this type shell without in- 
terior edge beams are limited by the geometry of the 
cross section. Assuming the maximum width of barrel 
to be 50 feet, and the maximum end slope to be 45 
degrees (giving a rise of about 14 feet), the maximum 
span would be approximately 150 feet. 

Where there are windows along the sides, edge 
deflection can be troublesome. If it is necessary to 
use an unstiffened shell with windows at the edge, 
the mullions can be concrete or steel members that 
act as supporting columns, so that the shell becomes 
an edge supported vault as in Fig. 2a. 


Unstiffened Edges 


A thin unstiffened edge of a barrel vault (as in Fig. 3) 
is very dramatic, but there may be excessive deflec- 
tion if it is too thin or used on too long a span. More 
longitudinal steel is required because the downward 
deflection of the free edge throws more load on the 
reinforcing. 

When designing for unstiffened edges, an elliptical 
cross section (Fig. 3a) is superior to a circular section, 
because the greater curvature of the ellipse at the 
edge makes the shell stiffer there. Also, a shell with 
semicircular cross section (Fig. 3b) will be more 
rigid than one with a segment of less than 180 de- 


Fig. 1 — The basic form of the single barrel vault with 
edge beams. In this drawing, the shell itself has been 
projected beyond the stiffener to illustrate its shape. 


Fig. 2 — A multiple barrel vault with inclined edge beams 
at the sides. Interior space interruptions are avoided 
by putting the stiffeners outside, on the top of the shell. 


Alternate solid and open end panels, and an upturned edge 
beam, were used in the barrel roof of this Colorado bank. 
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grees. Another solution is to use transverse stiffening 
ribs or increase the thickness of the shell at the crown. 

The end stiffeners of Fig. 3 are arched rigid frames 
rather than the diaphragm arrangement of Fig. 2. The 
members of these frames must be large, however, to 
handle the thrusts from the shells. A steel tie dis- 
guised as a window mullion (Fig. 3c) will resist this, 
permitting the use of smaller columns and stiffeners. 


Corrugated Curves 


Barrel shells put together as corrugations (Fig. 4) 
offer some structural and esthetic advantages. Forms 
are no more difficult to build, providing the curva- 
tures are not greater than the bending radius of the 
form material. One structural advantage is that for 
multiple spans the compression stresses in the con- 
crete at the support are less than the structure of 
Fig. 2. In the corrugated shell there is more area in 
the lower edge to resist compression. 

Instead of alternate concave and convex circles of 
the same radii, the curves can be alternate circles of 
long and short radii, The mathematically inclined 
might prefer a pure sine curve. There are innumerable 
combinations of curves, or curves and folded plates, 
to fulfill the esthetic or structural aims of the designer. 


The Lazy § 


The lazy S (Fig. 5) is the barrel shell equivalent oi 
the Z de sign for the folded plate. The clerestory pro- 
vides for natural light. The combination of concave 
and convex shapes increases the effective depth over 
that provided by a single barrel. The edges are un- 
stiffened, but if they are given considerable curva- 
ture, the stresses will be satisfactory. Spans should 
be kept fairly short to reduce deflections and stresses. 

The design of graceful stiffening members to sup- 
port these shells is difficult because the shell does 
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The reverse pitch of this multiple barrel roof on a super- 
market heightens the dramatic effect of repeated curves. 


Fig. 3 — A barrel vault with unstiffened edges. An ellip- 
tical cross section (a) is superior to a circular one (b). 


not conform to the shape of either a beam or an arch 
and is unfamiliar to the eye. However, there is plenty 
of light from the clerestory, so the stiffeners and 
walls may be solid walls without windows. 


Edge Members 

Fig. 6 is an inside view of a multiple barrel with edge 
beams at the junctions of the cylinders. If a long 
span is required, say 100 feet or more, the depth of 
the shell without edge beams would have to be at 
least 10 feet, and for a normal column spacing of 29 
feet, it would be necessary to use a full half cylinder 
having vertical slopes at the edges of the shell. This 
would make the concrete difficult to place. It is better, 
therefore, to use edge beams and let the radius of the 
shell be greater and the slope at the top of the edge 
be not more than 40 degrees. For a 20-ft wide shell, 
having a required height of 10 feet, the depth of the 


This elementary school in Oklahoma uses the basic form 
of the multiple barrel roof in several positions and levels. 
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Fig. 4 — The corrugated shell, offering structural and 
esthetic advantages, can use any of several curve patterns. 


edge members would have to be about 6 feet to keep 
the slope to 40 degrees. 

Barrel shells with edge members lend themselves to 
prestressing through post-tensioning. The cables are 
placed in hollow flexible tubes in the edge members, 
and tension is applied at the ends of the building. 
The cables must be draped, or the barrel itself can be 
given camber and the prestressing cables laid straight. 


North Light Shells 


North light shell designs are used for buildings re- 
quiring excellent natural lighting. The windows may 
slant, as shown in Fig. 7, or they may be vertical. The 
edge member at the bottom forms a drainage trough 
with the curved shell and materially assists in stif- 
fening the structure. The effective depth of the shell 
is not the vertical distance between the two ends, as 
in Fig. 7a, but is more nearly represented by Fig. 7b, 


A corrugated shell roof with a bigger radius at the crown 
than at the valley. End view of edge shows a steel fascia. 


Fig. 5 — The lazy S barrel shell is similar to the Z de- 
sign for folded plates. The edges need not be stiffened. 


Without Edge Beams 


With Edge Beams 
34° 


Fig. 6 — Inside view of a multiple barrel with edge beams. 
Shells with edge members are post-tensioned prestressed. 


Fig. 7 — North light shell, similar to lazy S but without 
the reverse curve. Effective shell depth is b, not a. 





Weveltine tell Stiffening Beam 


Top to bottom: Fig. 8 — The butterfly shell, often used 
for canopies; Fig. 9 — Shell vaults without stiffeners; 
Fig. 10 — A single barrel shell without intermediate stiff- 
eners; Figs. 11 and 12 — Alternate forms of Fig. 10. 


the depth of a shell if laid flat. Therefore, the span 
depth for a north light shell must be small. The edges 
of adjacent shells should be tied together with con- 


crete struts, which can serve as window mullions. 


Butterfly Shells 


Cylindrical shell vaults can be constructed with seg- 
ments of arches, arranged in the form of a Y, and 
called a butterfly roof (Fig. 8). This shape is often 
used for canopies for buildings with skylights and 
for roofs of train sheds of railroad stations. At the 
ends of the building illustrated, a complete stiffen- 
ing truss is used to bring the shells together. Hori- 
zontal struts are sometimes provided to tie the tops 
of the shells together. 

Spans for this type of structure must be quite short 
in comparison with other barrel shells because the 
effective depth (Fig. 8a), is the depth measured on 
the slant of an individual segment. This depth can be 
increased by adding a longitudinal stiffening beam 
at the top of the shell. A transverse stiffening girder 
is required at each column and can be placed on top. 


Vaults Without Stiffeners 


Stiffeners on barrel shell vaults are expensive to build, 
and they interfere with the interior space if used 
below the shell. It is possible to eliminate the ties 
and reduce the size of stiffeners if the thrusts from 
the shells are taken by the columns (Fig. 9). The total 
force at an interior column is counterbalanced by the 
thrust of the shells on each side, but the outside 
columns must take the full thrust of a shell. 

The extra cost of the large columns and footings 
must be compared to the cost of the larger stiffeners 
and ties for the more conventional structure. 


Edge Supported Vaults 


The stresses and deflections in single barrel vaults 
(or the end bays of multiple vaults) can be reduced 
by using columns or walls to support the edges (Fig. 
10). This makes it possible to design a single barrel 
shell for an auditorium or a gymnasium without using 
intermediate stiffeners, Part of the load is carried to 
the ends and part to the intermediate columns. They 
are designed to act as vertical supports and do not 
carry lateral load. 

It is a basic concept of shell structures that edges, 
wherever possible, should be supported, as opposed 
to leaving an expansion space between the top of the 
wall or windows and the shell. However, it may be 
argued that it is not necessary to fireproof edge sup- 
porting columns since the structure is capable of 
supporting itself without them. 

The spans and widths of this type of structure may 
be increased by using ribbed shells (Fig. 11) or waffle 
construction (Fig. 12) or any other method for in- 
creasing strength without increasing weight. ~— 
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Can Russia 


Get Her 
Rivers 


In Orbit? 


WILLY LEY 


} 4; 
east is easses ==: 


Water foams through the spillways of the huge new hydroelectric 
dam on the Volga at Kuibyshev. Capacity is 2.5 million kilowatts. 


A NUMBER OF difficulties are encountered in dis- 


cussing plans and projects of the 
Soviet Union. A minor, but important 

consideration is the Russian practice 
of saying “a plan” when they mean what we would call 
“an idea.” Thus, it is necessary to determine whether 
a Russian “plan” is a stated course of action, or sim- 
ply a casual thought. 

Another difficulty which hampers American under- 
standing of things Soviet is our failure to recognize 
that there is considerable freedom of thought in 
Russia — just as long as the scientist, writer, or engi- 
neer keeps his thesis clear of politics or established 
Soviet dogma. We have grown to accept as a fact 
that all Russian writings and speeches are “official.” 

An anecdote illustrating the possibilities of misun- 
derstanding (with implications for understanding 


this article) goes as follows: Quite some time before 
World War II, a Western scientist working in south- 
ern Russia was plagued with mosquitoes. He told his 
official Russian guide about this, and suggested that 
not only were window screens useful, they were quite 
inexpensive. The Russian replied that someday they 
(Russia) would begin window screen production, or 
better yet, eradicate the mosquitoes. Later, after the 
Western scientist returned home, he repeated his con- 
versation in an after-dinner speech. The press re- 
ported it under headlines reading: “Soviets Plan 
Eradication of Mosquitoes.” 

The implications of this little story need to be firm- 
ly established before some interesting Russian ideas 
can be discussed. What will be called the “Davydov 
plan,” or the “Apollov plan,” are not completed plans 
awaiting an appropriation of public funds to become 
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The dam proposed by the Apollov Plan would separate 
the northern and southern portions of the Caspian Sea. 


reality. Instead, they are suggestions; ideas; hopes; 
and, to some extent, even individual hobbies. It is 
possible, however, that they might be translated into 
plans at some future date. 

It is interesting that many of the Russian plans of 
the last decade deal with rivers and with water gen- 
erally. This may be due partly to the fact that the 
Soviet government actually has completed a large 
number of river projects — most of them devoted to 
the production of hydroelectric power. There also 
seems to be the general feeling among Russians that 
their large rivers do not behave properly, or that they 
are misplaced altogether. The refrain of a famous 
Russian poem goes “Zemlya nasha obilna; poryadka 
tolko nyet!” (“Riches our land has, order it has not.” ) 
Today’s Soviet scientists and engineers apparently 
consider the Russian rivers a particular challenge to 
their technical and design skills. 

It is logical that the Volga river figures directly or 
indirectly in the maiority of these ideas. The 2300- 
mile Volga, virtually as long as the Mississippi, flows 
from source to mouth through well settled territory. 
There are longer Russian rivers, such as the Ob, 
Amur, Lena, and Yenisei, but they are less important, 
since they flow through barren Soviet wastelands. The 
Volga empties into the Caspian Sea, and current Rus- 
sian interest seems to be centered about this body of 
water. Therefore, plans which involve the Volga and 
other rivers, especially the Ural, emptying into the 
Caspian Sea have much in common. 


The Dwindling Caspian 


Although known historically as a sea, the Caspian ac- 
tually is a lake: it is completely land-locked, and does 
not connect with any other sea. It measures nearly 
800 miles north to south and is about 275 miles wide. 
The Caspian covers nearly 170,000 square miles — 
more than five times the area of Lake Superior. Geo- 
graphically, there is a “northern” and a “southern” 
Caspian Sea; a dividing line between the northern 
and southern halves would pass from the oil center 
of Baku on the western shore to the city of Kras- 
novodsk on its eastern shore. In the southern Caspian, 
the depth is generally more than 600 feet, and in the 
northern Caspian it is generally less. 

The Russians are deeply concerned over the yearly 
loss of water from the Caspian. The falling level of this 
body of water, according to Russian estimates, costs 
one billion rubles per year — even though 100,000 
acres of arable land are exposed for every foot the sea 
drops. The expense is incurred by the endless dredg- 
ing of ship channels and moving of important fishing 
villages toward the receding shore line. Fishing is an 
extremely important industry in the Caspian — 90 
percent of all genuine caviar comes from there. 

The receding of the water level of the Caspian is 
not a recent discovery. Historically, the oldest known 


CONSULTING ENGINEER 











Volga Plan power plants; 1—Shtcherbakov; la—Uglitch; Kamskaya. 3b—Kama; 3c Votkinsk; 3d—Nishni Kamsaya; 
1b—Ivankovo; 2—Gorki; 3—Tsheboksary; 3a—Verkhne 4—Kuibyshev; 5—Zaratov; 6—Stalingrad; 7—Zimlyanskaya. 
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level which can be established with reasonable accu- 
racy goes back to the 14th century. The level of the 
Caspian was then about 50 feet below mean sea 
level. From that date to about 1900, the annual drop 
was seven to eight feet per century. Then the tempo 
began to accelerate, and the level has receded at a 
greater rate since 1930. From 1930 to 1960 the Cas- 
pian Sea dropped eight feet. An additional loss of 
three feet is expected between now and 1970, and 
several experts are quite willing to double this figure. 

The explanation for these water losses is relatively 
simple. Being situated in a fairly warm and very dry 
region, the Caspian loses enormous quantities of water 
through evaporation — water that cannot be replaced 
fully by the rivers which empty into it. The Caspian 
is fed by two major rivers, the Volga and the Ural; 
and five smaller ones, the Emba, Kuma, Terek, Kura, 
and Araxel. The Terek becomes a major river for a 
few weeks in late spring when the snows of the 
Caucasus are melting. 

Although the Caspian water losses are almost ex- 
clusively due to uncontrollable evaporation, there is 
one special area where human interference could re- 
duce the losses. To the East the Caspian Sea forms a 
bay known as the Kara-Bogaz-Gol, which covers an 
area of 7100 square miles (nearly the size of Lake 
Ontario). The bay averages 5-feet deep, and 40 feet 
is the maximum depth that has been found. This large 
shallow bay forms a huge natural evaporation pan 
that is fed by the main body of the Caspian, which 
flows into it at an estimated rate of 22,000 cubic feet 
per second, An estimated 1000 million metric tons of 
salts have accumulated at the bottom of the bay as 
a result of evaporation. 

The channel connecting the bay with the main 
body of the sea is about a mile in length and ap- 
proximately 420-feet wide. By damming this channel, 
the evaporation losses could be greatly reduced and, 
within a number of years, would leave a large and 

















This profile of the Volga-Don canal shows the 13 locks 
along its elevation. Pumping stations are at locks 11 and 13. 
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The profile of the Volga River as it will be affected by 
the eight power dams located along its 2300 mile length. 


A plan view of the Volga-Don canal locates the 13 
locks. Stalingrad lies near the upper loop of the Volga. 


nearly dry surface deposit of impure Epsom salts. 
Eventually, the dam probably will be built, but the 
Russian experts are in full agreement that this would 
not solve the main problem. 

There is no great mystery about why the recession 
of water in the Northern Caspian is so noticeable. 
For one thing, the 175 cubic miles of water which the 
rivers annually pour into the upper sea do not balance 
evaporation losses. In addition, the Volga alone de- 
posits some 55 million cubic feet of sediment on the 
sea bottom annually. The Russian electrification pro- 
gram also has contributed to the receding Caspian. 
Hydroelectric power dams on the Volga retain much 
water which normally would flow uninterrupted to the 
sea, and the lakes behind the dams must fill before 
surplus water is released. One lake, (dam no. 4) near 
the city of Kuibyshev, encompassing some 1900 square 
miles, absorbed the entire 1957 spring flood water 
runoff of the Volga. 

Two plans to stabilize the receding Caspian have 
been evolved. The Davydov Plan would raise the 
water level of the Caspian, allowing maximum use 
of the entire body of water. The second plan, devel- 
oped by oceanographer B. A. Apollov, would seek to 
retain only the more economically valuable Northern 
Caspian. This Apollov Plan is said to be more feasible, 
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economically and practically, than the Davydov Plan, 
although both “plans” are still rather vague. 


The Apollov Plan 


Four rivers which enter the Northern Caspian Sea 
are the Emba, the Ural, the Volga, and the Kuma. The 
Kuma approaches from the west just below the 45th 
degree of northern latitude. According to Apollov, if 
a dam were built straight across the Caspian Sea, be- 
ginning in the west just south of the mouth of the 
Kuma and ending in the east at or near the Poluostrov 
Peninsula, the valuable northern portion of the Sea 
would be saved. The 12-mile long island of Kulaly 
happens to be strategically located so it could be used 
as an anchor for the dam. With the dam in place, the 
amputated northern portion of the Sea would receive 
enough river water to make it rise. Thus, the sturgeon 
fisheries would be saved and the ports of Astrakhan 
and Guryev could function without additional dredg- 
ing. Also, the separated northern portion would event- 
ually become a fresh-water lake, although even now 
the northern half of the 
the southern half. 

The required length of the dam would be about 280 
miles. The maximum depth of the water along its 
projected route is 12 feet. Apollov has calculated that 
the rise of the cut-off portion would be about three 
feet per year. Thus, the height of the dam above the 
present sea level could be planned for the desired 
water level to the north of the dam. 

At the present time, the Apollov scheme is based 
on only distance and depth measurements of the 
water. Detailed studies covering the nature of the 
seabottom in this area are lacking, and, of course, the 
nature of the bottom would govern the price and feasi- 
bility of the whole project. Another factor, which 
does not seem to have occurred to Apollov, is the reac- 
tion in Iran. That country has a 400-mile coastline on 
the Southern Caspian, and it is quite likely that they 
would object strenuously to any plans that would 
disrupt any part of their country. 


Caspian is far less salty than 


The Davydov Plan 


Recalling the mosquito anecdote, Apollov’s plan can 
be likened to the mass production of screens. The 
Davydov plan is the equivalent of the total eradica- 
tion of mosquitoes. 

Engineer Davydov favors damming the Ob and 
Yenisei Rivers, which lie to the east of the Ural Moun- 
tains and empty into the Arctic Ocean. He feels that 
these waters are being wasted, and he has recently 
got the support of another Russian, Borisov, who likes 
the scheme for different reasons. 

The Yenisei, according to Davydov’s “plan,” should 
be dammed just above its confluence with the Lower 
Tunguska River, so that only Tunguska River water 
would flow to the Arctic Ocean. In addition, Davydov 


would dam the Ob River near its mouth. (Both of 
these dams would require additional upstream dams. ) 
As a result, large lakes would be formed in each of 
the river valleys. To the south, where the Ob and 
Yenisei are closer, the newly widened river-lakes ac- 
tually would merge. This would produce an overflow 
to the south which would form a large artificial lake 
to the north of Lake Aral. From there, the accumu- 
lated water would be turned to the west and split into 
two streams. One would enter the Caspian Sea di- 
rectly through the bay of Kara-Bogaz-Gol. The other 
would go into the Volga above Kuibyshev to re-in- 
force the Volga waters feeding the big power plants. 
Obviously, this water eventually would end up in 
the Caspian Sea also. 

The Davydov Plan has little chance of adoption for 
years to come. Howe ver, the Apollov plan for the 
Jaspian Sea is a different story. Pre- 
liminary surveys for it could be carried out now, and 


dam across the € 


the actual work could begin within a few years. So 
far the Soviet government has not taken action, de- 
spite the fact that the shipyards of Astrakhan now lie 
some 15 miles from the seashore and the recession of 
the sea level creates general economic problems. It is 
probable that the Russians will forestall action until 
they see what effect the “Greater Volga Plan” will 
have on the Caspian’s level. As a part of this plan, the 
Caspian Sea will be receiving supplementary water 
which does not flow into it naturally. 

The Volga Plan 

An important portion of the Volga plan is a canal con- 
necting the Volga and Don Rivers. Czar Peter the 
Great espoused, planned, and even began work on 
this project, but finally had to abandon it. The project 
was simply too ambitious for Peter’s day, for it in- 
volved running a canal across intervening hills and re- 
quired a complicated pumping station. The present 
Volga-Don project calls for lifting the Don water 150 
feet to the summit of the canal, from where it will be 
dropped in stages some 300 feet to the level of the 
Volga, which is below sea level at this point. 

That the Volga must have been a difficult river prior 
to the time flood control measures were instituted is 
evident from the fact that only 15 percent of the total 
annual water flow of the Volga occurs during the four 
winter months, and only 15 to 20 percent during sum- 
mer and fall. Thus, 50 percent or more of the total 
annual flow is concentrated in a six-week period in the 
spring of the year. The original Volga ran wide and 
deep, inundating the landscape during spring runoff 
— then it gradually dwindled to a mere trickle for 
the other nine months of the year. 

By about 1850, it was well recognized that control 
measures were needed to curb the Volga. But, for 
over 70 years, this was limited to building ineffective 
levees which usually were swept away by spring 





floods. A large scale study of the Volga’s misbehavior 
was begun in 1927—a study which involved all of 
the ramifications of potential water utilization. It 
was found that the river’s difference in level between 
source and mouth was 845 feet. Between Rybinsk and 
Astrakhan the drop is 450 feet. 

The Russians naturally sought to use this difference 
in level for the generation of hydroelectric power. A 
second important consideration was the irrigation of 
a potentially fertile 300- by 1000-mile plain which 
parallels the river. The most important facet of the 
over-all plan was the prevention of spring flooding 
and its accompanying damage. The plan also consid- 
ered the feasibility of connecting the great Volga to 
other rivers —not only the Don, but the Ural and 
Moskva Rivers as well. After five years of study and 
planning, the Greater Volga Plan was officially ap- 
proved. Involved in the total plan are 13 hydroelectric 
plants, 3 major navigation canals, and countless irriga- 
tion and flood control projects. 


Volga Power Plants 


There are now two minor hydroelectric plants on the 
upper Volga, between the Volga-Moskva canal and 
the Rybinsk reservoir; however, the first plant on the 
main stream of the river is Shcherbakov, near the city 
of Rybinsk. The second power dam along the Volga 
proper is located near the city of Gorki, just above 
the confluence of the Volga and Oka Rivers. After 
passing Gorki, the Volga flows nearly due east, then 
turns south. The third dam, the Tcheboksary, is lo- 
cated in this leg of the river. After turning to the 
south, the Volga is joined by the Kama, several miles 
south of the city of Kazan. 

Three power dams are to be built on the Kama, 
above the point where it ‘flows into the Volga. The 
northernmost will be named Verkhne Kamskaya, the 
next one (near the city of Perm) simply Kama, and the 
third one Votkinsk. The present Nishne Kamskaya 
power dam is located at the confluence of the Volga 
and Kama Rivers and is followed by the Kuibyshev 
dam near the city of Kuibyshev on the Volga. The 
latter seems to be the largest of them all. Between 
Kuibyshev and Stalingrad, there is one more power 
dam, near the city of Kuibyshev, on the Volga. The 
a few miles north of Stalingrad. The Volga-Ural Canal 
branches off to the east just north of the Stalingrad 
Dam, and the Volga-Don Canal branches off to the 
west just south of the city of Stalingrad. There are no 
additional dams on the Volga between Stalingrad and 
the Caspian, but at least one large dam will be con- 
structed on the Don River, about 150 miles from its 
mouth near Rostov. 

The greater Volga Plan is far from completion, but 
it is under way. At a later date, it might be augmented 
by a reversal of three rivers which empty into the 
Arctic Ocean to the west of the Ural Mountains. From 


west to east, the rivers to be changed are the Dvina, 
which has the important port of Arkhangelsk at its 
mouth; the Mesen, the smallest of the three; and the 
Petchora, the largest. 

The current idea is to dam the Petchora, which, if 
feasible, would be done near a place called Ust Shu- 
gor. Since this is some distance upstream from the 
mouth, and the Petchora receives a number of im- 
portant tributaries farther downstream, the river as a 
whole would not disappear. The water of the upper 
Petchora could be backed up into the Kama River 
and then into the Volga. By backing up the Mesen and 
the Dvina, their waters could be added to the Volga 
— the center of all this planning. 


The Borisov Plan 


Pyotr Mikhailovitch Borisov is a mining engineer 
specializing in oil drilling rigs. He is unhappy with 
the climate of northern Russia, and while others share 
this common dissatisfaction, he is one of the first men 
who advanced a cure. A Russian literary magazine, 
the Literaturnaya Gazyeta, published a long inter- 
view with Borisov some time ago. The pertinent sec- 
tion of Borisov’s statement reads: 

“Here in the North the Soviet Union is wide open 
to the cold air masses blowing in from the Arctic Ba- 
sin. That is why almost half — in fact 47 percent — of 
Soviet earth is occupied by zones of eternal frost. Over 
three quarters of our territory is so exposed that the 
temperatures may drop to minus 40 degrees; 15 per- 
cent of our territory is uninhabited wild tundra.” 

“The cold weather,” Borisov continued, “is a beast 
of prey that devours huge sums of money. The build- 
ing of factories, power plants, and mines in the north- 
east of the Soviet Union—and in other countries 
where the climate is identical — is one and a half times 
or twice as expensive as in districts with a more tem- 
perate climate. In the USSR cold weather eats up, on 
the average, 10 percent of the country’s investments 
... The Arctic Ocean is to blame, in the main, for the 
fact that rice frequently fails to ripen in North Japan 
and that the northern part of the Yellow Sea freezes 
over. The United States suffers more than any other 
country, except the Soviet Union, from the frigid 
blasts blowing down from the Arctic Ocean. Alaska 
is a land of severe frosts. The chilly climate of the 
Arctic Basin pierces the very heart of the United 
States. Then there is Canada with its vast areas of 
tundras and eternal frosts.” 

Having established that the Arctic Ocean is an in- 
ternational problem deserving international atten- 
tion, Borisov proceeded to develop his theory of why 
the Arctic Ocean produces the cold air masses re- 
sponsible for much of the cold weather of the north- 
ern winter. “It is not because the water of the ocean 
is so cold. The fault lies not with the ocean itself but 
with the rivers that flow into it, the Ob, Lena, and 
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The Dvina-Mesen-Petchora scheme would reverse flow 
in these rivers and divert them South to the Caspian Sea. 


Yenisei, among others. Their fresh waters are lighter 
than the salty waters of the ocean, and they form an 
upper mixed layer which freezes over and forms an ice 
sheet blocking the warmth of the deeper waters.” 

Borisov’s idea is to melt this ice sheet in some man- 
ner. He reasons that the open water of the Arctic 
Ocean would then absorb the sun’s rays rather than re- 
flect them — as the ice and snow fields do. Even with 
the ice melted the Arctic Ocean still would be a cold 
sea, but the utilization of available sunlight should 
ameliorate the general climate of the northern hemi- 
sphere. Borisov points out that if the ice sheet were 
melted, it would not raise the sea level noticeably, 
since the ice involved — floating ice. which already 
is nine-tenths submerged — would undergo a very 
minor volume change in melting. 

So far, Borisov’s reasoning is acceptable, at least 
as a basis for discussion. Melting the floating ice 
would not flood low-lying areas and the ice free sea 
evidently would absorb more solar heat than the ice- 
covered sea. However, Borisov’s proposed method of 
accomplishing this feat has generated disagreement. 

The idea of trying to melt portions of the ice in the 
Arctic Ocean is not new. Charles P. Steinmetz is sup- 
posed to have given it thought. He is reported to have 
said that the Arctic Ocean could be improved greatly 
if only the Bering Strait were not so narrow. Two 
peninsulas, the Seward peninsula on the American 
side and the Chukotski peninsula on the Siberian side, 
are only 46 miles apart. If St. Lawrence Island, just 
to the south of this gap, were displaced northward by 
100 miles, it would close the strait. Steinmetz thought 
that the Japan current, which comes up from the 
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south, would melt a good portion of the ice in the 
Arctic Ocean if its flow were not blocked by St. 
Lawrence Island and the two peninsulas. His total 
reasoning is condensed in the statement that the Arctic 
Ocean soon might become ice free if St. Lawrence 
Island did not exist and the Bering Strait were a 
hundred miles wider than it is. 

Borisov takes the opposite point of view. He thinks 
that if the Bering Strait were dammed, everything 
could be controlled. As for the dam itself, it would be 
46 miles long (in an average water depth of 150 feet ) 
and would cost 7 billion Russian (new) rubles. The 
dam by itself would not accomplish too much. It 
would merely be the basis for manipulating other fac- 
tors like ocean currents. It is here that Borisov’s rea- 
soning seems somewhat obscure. 

There exists a geological theory which holds that 
the past glaciations of northern Europe and of the 
North American continent were caused by an open 
Arctic Ocean. Borisov’s proposal could not even be 
studied as a problem of engineering feasibility until 
the validity of this geological theory was carefully in- 
vestigated. However, Borisov’s compatriot, the scien- 
tist D. A. Drogaytsev, did not even concern himself 
with geological theories, when he wrote in the journal 
Priroda (“Nature”) that it was true that such a dam 
could probably be built but that this would be “tam- 
pering with nature which could only cause irreparable 
harm.” He is not alone in this opinion. 

Drogaytsev feels that the manipulations of the cur- 
rents (which Borisov inadequately describes) would 
accomplish nothing. The only forseeable result is that 
the Arctic ice might clog up the sea to the north of 
the dam and prevent year round navigation. The ice 
also could block the mouths of the Siberian rivers 
and thereby ruin their value as nearly year-round 
transport arteries. Since the whole North Siberian 
shore would be fringed with thick ice all year, the land 
would also be chilled, and the Central Asian deserts 
would be extended all the way north to the fringe, 
freezing now fertile areas. 

It will be interesting to note Borisov’s reply to this 
criticism, and see what additional material he can 
produce in defense of his plan. 


The Over-All Picture 


The big Russian projects under construction and those 
which may be begun in the next 10 years are all in 
European Russia, where there is a high population 
density. However, when and if all this is done, the 
future map of Russia will not look too different from 
the map of 1900. The major change will be in the di- 
rection of flow of the waters of some rivers. These will 
flow south instead of north. The rivers which flowed 
south originally will no longer flood, and the Caspian 
Sea, the Russians hope, will have become a stable 
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Approaches to lanes, bowlers’ settee area. 


THE PRESENT BOOM in bowling represents the 

speediest revolution in the history of 
sports. From its traditionally dingy, 

masculine setting, bowling has be- 
come a family affair — a billion dollar industry com- 
plete with air conditioned, carpeted, noise condi- 
tioned, and scientifically lighted plants. Today 90,000 
lanes are serving 25 million bowlers, making bowling 
the number one participant sport in the United States. 
In many localities there are 10 times as many lanes 
in existence now as there were 10 years ago. Without 
a doubt, the main reason for bowling’s outstanding 
growth is the advent of automatic pin setting ma- 
chines which eliminate the need for pin boys and 
make bowling a round-the-clock sport. 


Space Requirements and Site Planning 


Compared to other types of commercial structures, 
the bowling establishment is necessarily a large one. 
The distance from the back of the automated pin 
setting machines to the back of the bowlers’ settees 
is approximately 93 feet. This does not include the 
service area behind the machines, or other facilities 
such as restaurant, snack bar, and locker rooms. In the 
other direction, each pair of lanes is approximately 
114%4-ft wide. A moderate size bowling establishment, 
one of 20 lanes, often exceeds 20,000 square feet. 


Engineering the 


Bowling Boom 


Blue Plates, Bottles, and Balls 


SEYMOUR RIBYAT 
Consulting Engineer 


The most economically operated bowling establish- 
ment generally is the “in-line” set up, with lanes 
parallel and side by side. However, a narrow lot may 
dictate a “back to back” arrangement, with the lanes 
parallel, but in two sets facing opposite directions, 
with pin setting machines at the remote ends. A third 
arrangement is the “clover-leaf” which is similar to 
the “back to back” arrangement, but with an addi- 
tional set of lanes at right angles to and usually mid- 
way between the other two sets. 

A main entrance located at the opposite end of the 
building from the pin setting machine is usually most 
desirable, with a foyer leading to the concourse or 
circulation area directly behind the bowlers’ settee 
area. However, many successful installations have 
been made with the main entrance at the side, leading 
directly onto the concourse. 

As for any structure, site planning of the bowling 
establishment is of prime importance. Although the 
orientation of the structure must be considered care- 
fully, the general lack of fenestration, typical of most 
bowling establishments, quite often gives the designer 
a choice of orientation relative to sun and wind ex- 
posure. The addition of future lanes and other fa- 
cilities always should be taken into account in lo- 
cating the structure on the lot. Proximity of the 
structure to existing utilities is, of course, important. 
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Many bowling establishments are being built in 
suburban areas where public sewers and water sup- 
plies are not available, and space must be allocated 
for private systems properly separated from the 
structure in accordance with pertinent building codes. 

The space demand for parking is large. Assuming 
10 persons per lane at league changeover time, and 
two persons and 330 square feet of space per car, our 
theoretical 20-lane bowling establishment requires 
approximately 33,000 square feet for parking only the 
bowlers. Additional space must be available for res- 
taurant patrons and spectators. The parking area 
should be located close to the main entrance for the 
patrons’ convenience, with the building placed to- 
ward the rear of the lot so the parking area is between 
the building and the road. Placing the structure lat- 
erally close to a side property line works out best, 
but adequate space must be left for truck deliveries 
to the rear of the building. If a private sewage dis- 
posal system is required, further space must be re- 
served, preferably remote from the parking area. An 
adequate parking area, well lighted, paved, and 
drained, is a great asset. 

Although many bowling establishments are built 
with some facilities at basement or second-floor level, 
the great majority are one-story, slab-on-grade struc- 
tures. When a basement or second floor is desirable, 
its use should be limited to storage, boiler room, 
office, banquet room, meeting room, and amusement 
or game room space. Although such facilities as 
locker and toilet rooms may be placed at these levels, 
the more successful establishments provide these 
facilities at ground level for the bowlers’ convenience. 
For structural purposes, it is usually more economical 
to limit the basement and second floor space to areas 
not over or under the bowling lanes themselves. 

For the benefit of spectators, the bowling lanes 
and the bowlers’ settee area are best situated two 
risers, or about 13 inches, below the remainder of the 
building. On a natural sloping site, it is often pos- 
sible to effect a considerable saving by “pitting” the 
alleys, that is, placing the lanes and the bowlers’ set- 
tee area two or three feet below the rest of the build- 
ing, instead of hauling earth fill to bring the bowling 
lanes up to normal floor level. 


Interior Design 


The bowling establishment's internal traffic pattern 
is often a weird one, and can challenge the ablest 
designer. Today's bowler expects to find facilities 
which were not even dreamed of 10 to 20 years ago. 
In addition to such facilities as a shoe rental counter, 
locker rooms, and spectator areas, today’s bowling es- 
tablishment is expected to provide food, drink, music, 
and amusement for the entire family. Additional sourc- 
es of income for the proprietor are created by pro- 
viding an area for display and sale of bowling balls 


Before and after views, showing the exterior and interior 
of an old theater that was converted into a bowling alley. 





and bags, bowling shoes, and lettered bowling shirts 
for team bowlers. Often, ball drilling facilities are 
provided on the premises. Nurseries for preschool 
children provide a facility for mothers who bow] dur- 
ing the day. Many bowling establishments provide a 
room or rooms for rental use either by bowling leagues 
or by outside groups, for meetings or banquets. Often, 
such a room is donated for meetings to various youth 
groups or service clubs. This draws people to the 
bowling center and establishes community good will. 

The bowling equipment manufacturers have gone 
to great lengths to develop floor plans of typical bow]- 
ing establishment layouts. These plans are available 
to designers and potential proprietors and are in- 
valuable tools. All too often, however, these draw- 
ings in the hands of the designer's clients are treated 
as so-called “stock” plans. With little or no knowl- 
edge of planning, the client is led to believe that the 
designer has but to copy these plans to a large scale 
and develop additional elevations and details to com- 
plete the design. Although these sample installation 
drawings may be useful during the talking stages of 
the bowling establishment project for roughly de- 
termining space requirements on a given plot or for 
budget use, the fallacy of using the complete plan 
soon becomes apparent. 

Certain concepts may be taken from these plans, 
however, and the designer has nothing to gain by ig- 
noring them. But he must watch out for irregularities. 
For example, he may find that although the cocktail 
lounge on a typical installation drawing is arranged 
just right, such an arrangement is prohibited by the 
Alcoholic Beverage Control Board in his state. Also, 
the large expanse of windows on the typical installa- 
tion drawing may not be desirable for his particular 
site, and perhaps the exit locations do not meet local 
building regulations. 

Location of various elements of the modern bowl- 
ing establishment can be developed by placing each 
one in one or more of several categories: 

{ Facilities that must be located so as to provide 
maximum operational efficiency; for example, the con- 
trol counter should be located adjacent to the shoe 
rental so that during slack hours both facilities can 
be handled by one person. 

{ Facilities that must be located to attract the spec- 
tator or the bowler, before or after bowling; for ex- 
ample, the liquor bar is best placed to intercept the 
bowler upon completion of his bowling session, but in 
a sufficiently prominent location to attract the non- 
bowler or patrons waiting for a vacant lane. 

{ Facilities that should be located for easy access by 
the bowler during bowling; an example of this is the 
snack bar, which is best located close to or on the 
concourse adjacent to the bowlers. 

Unfortunately, most of the facilities fall into more 
than one of these categories. Further complicating 


Interior of a modern alley 
showing glareless lighting 
that is needed for bowling. 


the problem of their locations is the whim of the 
client, which cannot be overlooked totally. 

The concourse is the hub of activity in the bowling 
establishment. It is the area directly behind the 
bowlers’ settee area. Until recently, several rows 
of fixed seats for spectators, located directly behind 
the bowlers’ settees, were considered a must. These 
generally are being replaced by conventional chairs 
placed around small snack or cocktail tables, the pur- 
pose of such an arrangement being obvious. At peak 
load the concourse must be wide enough to accommo- 
date incoming and outgoing leagues — 10 persons per 
lane. To prevent congestion a clear space of 10 to 20 
feet, exclusive of spectator seating, should be pro- 
vided. Directly on or adjacent to the concourse is 
located the control counter and shoe rental facilities. 
For the bowlers’ convenience, a snack bar and toilet 
facilities also should be located close to the concourse. 

The nerve center of the bowling establishment is 
the control counter. From it, the counterman oversees 
the lanes and controls the switches for the automatic 
pin machines and lights for each lane. The prospec- 
tive bowler reports to the control counter and is as- 
signed a lane. Upon completion of his bowling ses- 
sion, the bowler turns in his score sheet and pays 
the counterman. Public announcements usually are 
made from the control counter, and often, especially 
in smaller installations, shoe rental is handled there. 
By raising the floor elevation behind the control 
counter 6 or 7 inches, the counterman is better able 
to oversee the lanes. More than one control counter 
has been provided in very large bowling establish- 
ments, but this increases initial and operational costs, 
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and normally should not be recommended for small or 
medium-size alleys. 

The best control counter location is on or directly 
adjacent to the concourse. For installations up to 24 
lanes, a location on the far side of the concourse from 
the bowlers, centralized laterally, seems to work out 
best. This locates the counterman so that, during 
slack hours, he can handle coat checking conveniently 
or possibly provide snack bar or other services. For 
larger installations, the island type control counter 
may be used. This type generally is built on the con- 
course, directly behind the bowlers’ settees. It gives 
the counterman a better view of the alleys than he 
might get from behind the concourse. The main de- 
sign difference between the two alternative counter 
locations is in the way control wiring can be brought 
to the control panel. 

The absence of eating and drinking facilities in 
a modern bowling establishment would shock today’s 
most naive bowler. In planning these facilities, the 
key to a successful arrangement is the kitchen loca- 
tion. The kitchen should be located to provide con- 
venient service to bowlers and spectators at the snack 
bar, and also to waitresses who must carry food to the 
dining room, cocktail lounge, or other areas where 
food service is provided. When meeting or banquet 
space is included, proximity of the kitchen to these 
rooms is vital. 

The bar-cocktail lounge location is vital, for it 
provides a major source of income for the bowling es- 
tablishment. A large bar is desirable, though its 
maximum length often is regulated by state agencies. 
Such agencies also may dictate the enclosure required 


for the bar-cocktail lounge, and often it must be com- 
pletely enclosed. Glass partitions are normally accep- 
table, and can serve to create a quieter, more pleas- 
ant atmosphere for the bar and cocktail lounge pa- 
trons. Obviously, planning the kitchen, dining room, 
snack bar, drinking bar, cocktail lounge, and banquet 
room close to each other makes for an efficient opera- 
tion. They are space-consuming, but often can be 
placed to one side of the entrance, with the remaining 
facilities on the opposite side. 


Structural Design 


The bowling boom has created a tremendous market 
for the manufacturers and fabricators of long span 
structural elements. The modern trend is to eliminate 
all columns in the bowling area, as they constitute a 
mental hazard to the bowler and an obstruction to 
spectators. In some installations, usually the smaller 
ones, the distance across the lanes is shorter than the 
distance from the rear of the lanes to the back of the 
bowlers’ settee area. Thus, the main structural roof 
members can be designed to span from one sidewall 
to the other. This is often economical if future ex- 
pansion with more parallel lanes is not possible. How- 
ever, the “in-line” arrangement is very desirable, and 
most owners expect future expansion. 

It is usually preferable to span the main structural 
roof members parallel to the bowling lanes. One of 
these members is placed over or beside a nonbear- 
ing sidewall, toward which future expansion is an- 
ticipated. When expansion plans materialize, this non- 
bearing wall is removed, the roof framing system re- 
peated, and “in-line” lanes added. 

With long span structural members parallel to the 
lanes, the problem of column location naturally 
arises. The most popular structural systems have been 
trusses or girders supported on columns, walls, or 
prefabricated rigid frames. The trusses, girders, or 
frames often are spaced 20 feet apart, and carry pur- 
lins, roof deck, and roofing. One end of the trusses or 
girders may be supported on the rear wall of the 
structure located several feet behind the pin setting 
machines. This is usually most economical. However, 
sometimes conditions dictate columns. The column 
section of the rigid frame normally is located just in- 
side the rear wall. 

There are generally three choices for locating the 
other support for these main roof members. The first 
choice, and often most economical, is to place these 
supports just behind the bowlers’ settees. This gives 
the bowler 100 percent clear vision, but not the spec- 
tator. The second possible location, and probably the 
most popular is at the edge of the concourse, remote 
from the lanes and affording clear vision from any 
point on the concourse. The third possibility is to span 
the entire structure or terminate the main structural 
roof members at some intermediate point beyond the 





concourse. The first choice usually iavolves a span of 
approximately 100 feet; the second, 115 to 125 feet; 
and the third, 150 to 170 feet. 

Although sometimes considered passe, many suc- 
cessful bowling establishments have been constructed 
with rows of columns between and parallel to the 
lanes, effecting a considerable economy in the roof 
framing cost. Although such an arrangement is ac- 
ceptable, no columns should be placed on the ap- 
proach, that is, the area (usually 16 feet) between 
the foul line and the bowlers’ settee area. Also, there 
should be a separation of at least 2 feet between the 
foul line and the first column beyond — if possible. 
When columns are located on the lanes proper, a 
minimum width member is desirable. Pipe columns 
are preferred over wide flange columns because they 
are usually slimmer and present a cleaner appearance. 

There are a number of factors to be taken into ac- 
count in determining structural materials for the 
bowling establishment. In first cost, wood is generally 
least expensive, steel second, and concrete third. 
However, from the standpoint of insurance rates, the 
opposite is often true. The final choice should be 
based on initial cost vs insurance rates, maintenance, 
and similar continuing cost items. 

Other factors also must be considered. Shallower 
members are possible with steel and concrete, where- 
as wood is a more versatile material for fastening of 
mechanical and electrical equipment and suspending 
various other items. Rigid frame construction often 
has been used, and is available in steel, laminated 
wood, and concrete. It generally presents a shallower, 
more modern profile than truss construction. The 


large depth of truss construction often provides large 
spaces for mounting and servicing ventilating and air 
conditioning equipment and ducts. 

In addition to these more conventional methods of 
supporting the bowling establishment roof, there are 
other systems that have been used successfully. These 
include precast concrete, prestressed or post-ten- 
sioned concrete, barrel shells, folded plates, arches, 
and lamella systems. 

Slab-on-grade construction generally is used under 
the lanes proper. A thoroughly compacted, well 
drained subgrade is important, as the alley beds rep- 
resent a major investment and must be protected 
from settlement and moisture. All fill placed under 
the lanes should be wet down and thoroughly rolled 
and tamped in 6-in. to 12-in. layers. A compacted bed 
of gravel should be laid over the subgrade and some 
type of vapor barrier provided. A 5-in. thick con- 
crete slab, reinforced with a light gage mesh, is 
generally adequate. Waterproof concrete is desirable 
when drainage is questionable. 

Bowling equipment manufacturers provide load- 
ings to be used in designing supports for the lanes and 
machines. Although the loadings for support of the 
lanes is not critical for slab-on-grade construction, 
there have been cases of unusual settlements caused 
by improper treatment of the subgrade. Also, the 
load concentrations under the pin setting machines 
may require special footings in poor bearing soils. 


Electrical Requirements 


The electrical demand for a bowling establishment is 
relatively high. In addition to the usual power re- 
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The entry and dining area dividing wall (far left), and 
the dining area itself in a modern bowling establishment. 


quirements for lighting, air conditioning, and venti- 
lating apparatus, there are many others. The pin set- 
ting machines draw about 20 amps, with 115 volt serv- 
ice, and the restaurant-bar installation, with its com- 
pressors, garbage disposers, incinerators, dish wash- 
ers, refrigerators, freezers, and fryers, develops a sig- 
nificant power load. Outlets for ball sanding and 
power tools for pin setting machine repairs, for 
vacuum cleaners, ball cleaning machines, and various 
vending machines also are required. In addition, elec- 
trical power must be supplied for foul detection equip- 
ment, hand drying, ball drilling, score projecting, 
intercommunications, and sound equipment. 

Proper lighting is of prime importance, and special 
consideration must be given to the playing surface of 
the lanes. A “saw-tooth” type ceiling has become al- 
most universal for concealing the light source and al- 
lowing bare fluorescent tubes (generally preferred 
over incandescent) to be mounted on the vertical 
plane of the saw-tooth. The light is reflected off a 
light colored ceiling without exposing the fixtures to 
the vision of the players or spectators. 

Recommended lighting intensity over the lanes, be- 
yond the foul line, is 20 to 25 foot-candles. The higher 
figure is more desirable, but high reflectivity on the 
playing surface is to be avoided, and even light in- 
tensity across the lanes is a must. Tilting of the fix- 
ture often remedies the high reflectivity problem. 
Continuous fluorescent strip lighting will provide the 
latter. A lighting intensity of 8 to 15 foot-candles is 
considered ample from the foul line back to the con- 
course, but a fixture over each scorekeeping desk is 
desirable. Switching should be provided for the play- 


ing surface lighting by pairs of lanes, so the operator 
can illuminate only the lanes in use. 

The concourse, being largely a spectator area, usu- 
ally features more decorative lighting. Intensity is re- 
duced to achieve a pleasant theatrical effect and high- 
light the bowling area. A lighting intensity of ap- 
proximately 35 foot-candles is recommended for the 
service area. This area is hidden from the players and 
spectators and requires adequate light for servicing 
the pin setting machines. 


Heating, Ventilating, and Air Conditioning 


In addition to having become a round-the-clock sport, 
bowling also has become a round-the-year sport. With 
the advent of more efficient and economical air condi- 
tioning systems, establishments are open year round. 

Although most bowling centers are relatively large, 
much of their enclosed area is not occupied by cus- 
tomers or employees. Space from the foul line back to 
the pin setting machines needs no heating or cooling. 
Normal spillage of air from adjacent areas moderates 
the temperature in the space over the lanes so that 
there is no sharp temperature variation between the 
treated and untreated areas. 

Since the service area behind the machines is re- 
mote from the more populated areas, it often can be 
heated more economically by a separate system. Al- 
though cooling usually is omitted from this area, 
heating must not be neglected. In addition to pro- 
viding heat for mechanics and other employees, the 
machines need some heat for quick starting and 
efficient operation. Suspended unit heaters or banks 
of electric heaters often handle heating requirements 
of this area most efficiently. 

The main areas to be air conditioned are, of course, 
the approach and bowlers’ settee area, the concourse, 
and the restaurant-bar area. In these locations lies 
the challenge to the air conditioning and ventilating 
system — energy burning bowlers, smoke galore, food 
and drink odors. Ideal temperature for bowling is con- 
sidered to be 68 to 72 F. The average relative humid- 
ity should be approximately 45 to 50 percent. Thus, 
the air conditioning and ventilating contract presents 
the greatest cost range of any of the construction 
contracts for bowling establishments. 

Some very small installations are heated, cooled, 
and ventilated separately, using cabinet type individ- 
ual air conditioning units. Usually this system is 
unsatisfactory, and ultimately becomes most costly. 
So-called “package units” for cooling and heating may 





be used. The advantage of their ability to operate 
independently of each other is usually more than 
offset by their high initial cost and low efficiency of 
operation, as compared to a central system. Larger 
installations can be designed with air handling units 
supplied with water from a central boiler or chiller. 
Air handling units supplied with hot water from a 
central boiler, but with individual cooling, are often 
the economical solution to smaller and moderate size 
bowling alley installations. 

There are numerous possibilities for providing air 
conditioning-ventilating for the bowling establish- 
ment, and there are many factors which enter into 
the determination of the best system for a particular 
installation. In a business becoming more competitive 
by the day, an inadequate air conditioning-ventilat- 
ing system conceivably could bankrupt the proprie- 
tor of an otherwise lucrative operation. 


Finishing Materials and Decor 


The acoustical properties of materials in the bowling 
area are of prime importance. The sound of crashing 
pins is music to the bowlers’ ears and provides a cer- 
tain vitality to the sport. However, this clatter must 
not be permitted to echo throughout the building, 
nor should the sounds of the pin setters in motion be 
permitted to become a continuous nerve racking 
drone. Most pin setting machines are equipped with 
“masking units.” These are decorative shields that 
conceal the pin setting machines from the bowlers’ 
view, down to a height just over the standing pins. A 
curtain wall usually is constructed from the top of 
the masking unit up to the ceiling. Besides concealing 
the machines and the service area behind the ma- 
chines from the bowlers’ view, the masking unit and 
curtain wall help to control the noise originating in 
this area. 

Also acting as a sound baffle is the saw-tooth ceiling. 
This type of ceiling should be constructed of a plain 
white acoustical material. The suspended metal grid 
with lay-in type acoustical panels has become very 
popular for this purpose. Acoustical treatment of 
the sidewalls, parallel to the lanes, is important. If 
these walls are of some sound reflecting material, 
acoustical treatment is necessary. Concrete block, 
having some sound absorption qualities, may be left 
exposed and merely painted. 

Acoustical treatment in other areas of the bowling 
establishment is desirable. The concourse, which will 
be crowded, should have a sound absorbing ceiling. 
Likewise, acoustical consideration should be given to 
the foyer, dining room, and cocktail lounge. In all 
these areas acoustical treatment of the walls is de- 
sirable. However, soft acoustical material must be 
kept out of reach of the public to prevent damage. 
Draperies may be used acoustically, but any material 
used should be of highest quality and fireproof. 


Care must be exercised in selecting the floor cover- 
ing for areas used by the bowlers. In the bowlers’ 
settee area, vinyl-asbestos tile has been found to be 
satisfactory. Terrazzo is fine if permanently sealed 
against dust. Quarry tile and ceramic tile are excel- 
lent, but somewhat costly. Asphalt tile, rubber tile, 
and linoleum are not recommended, as they require 
frequent waxing. Both wax and dust are undesirable 
on the bowlers’ shoes, and waxed floors constitute 
a physical hazard. 

Carpeting is a suitable floor covering in certain 
areas, and is highly recommended for use in the con- 
course, foyer, dining room, and cocktail lounge. In 
addition to creating a feeling of luxury, tests reveal 
that carpeting in such areas is most economical in re- 
gard to maintenance and housekeeping. All wool 
carpeting with a firm jute backing is best, and strips 
are preferred, because partial replacement is facili- 
tated. Over a concrete slab, most manufacturers sug- 
gest a hair felt underlay rather than sponge rubber; 
but a quality pad is necessary, since the total carpet 
installation is only as good as the underlay. 

In areas not used by the public, other floor finishes 
may be used. However, the designer should keep in 
mind that it is possible for employees to carry dust 
and wax from the service area behind the pin setting 
machines and the service aisles beside the bowling 
lanes, to areas used by the bowlers. Therefore, care 
must be exercised in selecting floor finishes for these 
areas too. Hard troweled concrete with a sealing ap- 
plication is an inexpensive treatment for these areas. 
Integrally colored concrete is a possibility, and is 
less expensive than many other finishes. All exposed 
concrete floors in the structure should be sealed 
to prevent dusting. 

The decor of the bowling establishment may range 
from formal to very informal. The type of design and 
materials used on the exterior of the structure gen- 
erally should be coordinated with the interior. For 
example, a brick exterior presents a somewhat formal 
appearance and this should be followed through with 
a more formal type of interior, using such materials as 
natural wood paneling and subdued color in floor 
tiles. A painted exterior of patterned. concrete block 
or colored glass blocks or plastics presents a gayer, 
informal setting, and a similar interior is indicated. 

The bowling area proper is one location where ex- 
cessively bright colors should be avoided. Discordant 
or gaudy colored sidewalls distract the bowler, and 
are to be avoided. The safest colors for the sidewalls 
are those which match the color scheme of the ball 
returns, masking units, and settees. The ceiling over 
the lanes should be white for maximum light reflec- 
tion. The floor in the bowlers’ settee area may be 
brighter, but here, too, colors coordinated with the 
bowling equipment usually result in the most pleas- 
ant and functional decor. at. 
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TRAMBEAM CUTS COSTS BY 
KEEPING PRODUCTS ON TRACK 


Here’s how The Louis Allis Company—a major motor manufacturer—handles varnish : 
coating of massive stators and stator coils. Units come into the dip tank section shown 
above from any one of a battery of ovens and from any other part of the plant. 

Two transfer cranes, one with a lift section, and connecting spur tracks interlock the & 


entire area into a smoothly operating, trouble-free materials handling unit. No manual, 

time consuming re-handling of material is required. The product is always ON TRACK wurtixc 3 

with Trambeam. sano 
Trambeam is completely compatible with all other methods of materials handling. ww... 

Why not have a Whiting man tell you how it can cut costs by reducing wasted effort in 

your plant? Write: Whiting Corporation, 15620 Lathrop Ave., Harvey, Ill. In Canada: Ask for your copy of 


Whiting Corporation (Canada) Ltd., 350 Alexander Street, Welland, Ontario, Canada. ae ane 


See our catalog in Sweets 90 OF AMERICA’S ‘FIRST HUNDRED” CORPORATIONS ARE WHITING CUSTOMERS 


WHITING 
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MANUFACTURERS OF CRANES; TRAMBEAM HANDLING SYSTEMS; PRESSUREGRIP; TRACKMOBILES; FOUNDRY, RAILROAD, AND SWENSON CHEMICAL PROCESSING EQUIPMENT 





A compact conventional power supply unit. The 400 cycle 
motor drives a generator which produces 60 cycle current. 


Direct-drive 3200 cycle generator, powered by gas turbine 
at 40,800 rpm, provides 1500, 400, and 60 cycle power. 


The compact gas turbine shown above in cutaway view 
is designed to drive a 100-kw high frequency generator. 


Better Schools... 


Is On Premi 


D. DANA PRICE 
Consulting Engineer 


TWO SIGNIFICANT CHANGES have taken place 


in secondary school education during 
the past five years. The first change, 

a large increase in the number of 
students entering the secondary school systems of 
this country, resulted from the tremendous increase 
in the birth rate during the last 15 to 20 years. The 
second change, brought about by the natural inclina- 
tion on the part of the American people to survive 
and to maintain or regain a long respected position 
of scientific and industrial leadership, was a revision 
of the attitude toward secondary school education. 
With the launching of the first Russian satellite, it 
became apparent that the survival of our physical 
selves and our way of life depended primarily upon 
the provision of proper education for our young peo- 
ple. This essential acceleration and improvement in 
secondary school education demands more and better 
school plants. 

This growing interest in our secondary schools 
soon pointed up the need for lower first cost and a 
better environment for learning. This need became 
increasingly apparent in the School Facilities Plan- 
ning Conferences which were held around the coun- 
try. After one of these conferences, our firm was ap- 
proached by one of the leading air conditioning man- 
ufacturers to undertake a commission to develop an 
ideal “Environment for Learning” for secondary 
schools. This commission was undertaken only after 
receiving the client’s assurance that there would be 
complete freedom to develop this school with no com- 
mercial pressure whatsoever. 

One of our partners, a former educator, then spent 
three months interviewing educators from all over the 
country. These interviews helped us to develop a con- 
cept of educational facilities, which eventually re- 
sulted in a project approach combining educational, 
architectural, and engineering thinking. The second- 
ary school plan that finally evolved included a con- 
trolled environment of climate, sound, lighting, and 
cleanliness — with a freedom of shape independent 
of orientation. It also included most of the things 
that educators all over the country said should be a 
part of an ideal environment for learning. In spite 
of all these advantages it appeared that a saving of 
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up to 20 percent in first cost over a non-air condi- 
tioned conventional school was possible. 

This was a welcome answer to the big stumbling 
block toward getting more schools — first cost. But 
this was no sooner solved than another problem pre- 
sented itself — cost of operation. 


Operating Costs 

Most clients liked the idea of the compact “Environ- 
ment for Learning” school. They particularly liked 
the combination of a better school for less first cost. 
However, at this point they began to waiver, even 
though they found it difficult to describe why they 
hesitated to go ahead with plans for a completely air 
conditioned EFL school. The reason finally became 
evident, as client after client demanded that we pre- 
sent studies showing the extra operating cost which 
they felt would be charged to air conditioning. 

This fear of excessive operating cost persisted in 
spite of the fact that the owning and operating cost 
of the EFL school was less than the conventional 
school over a 20-year bonding period. People refused 
to look at the problem over a 20-year bonding period, 
however. They insisted upon knowing what the opera- 
ting cost per year would be compared with the non- 
air conditioned conventional school. In Houston, Tex- 
as, it was found that the additional annual cost of 
operation for a 2300-student high school over the 
non-air conditioned conventional school was $8226. 

When the gas industry became aware of this 

“operating cost” problem, they commissioned our firm 
to undertake a study to find a mechanical and elec- 
trical system for secondary schools that would match 
in operating cost savings the first cost savings that 
were a part of the EFL (compact) design school. 
When we looked at what made up the cooling load 
of the EFL school, we found that lighting created 48 
percent of it. This immediately suggested that any 
system we chose certainly had to start off with the 
premise that, among other things, it would have to re- 
duce the cost of operating the lighting system and, if 
possible, the amount of heat given off by it. 

Based on past experience, this suggested the use 
of high frequency lighting, because lamp efficiencies 
(lumens per watt) could be increased from 4 percent 


Jower Generation the Answer? 


at 400 cps to 19 percent at 8000 cps. Lamp ballasts 
could be eliminated from the fixtures, saving about 17 
watts for every 100 watts of conventional 60 cps 
fluorescent lighting. With high frequency lighting 
it was possible to load lamps so that three would do 
the work of four with no decrease in lamp life. This 
would reduce power input, initial and operating costs. 

The use of high frequency lighting suggested the 
use of power generation on the premises, a motor 
generator set, or a static frequency converter. The 
last two of these three methods had, in the past, 
proved expensive. In fact, this was one good reason 
for the limited use of high frequency power. 


The Power Source 


The challenge, then, was to find an acceptable prime 
mover to turn the high frequency generators. It 
seemed logical that the gas turbine be considered 
for this job, since it had proved itself very depend- 
able as an aircraft engine. The hours between engine 
overhauls had been increased from 200 for the piston 
type reciprocating engine to 1600 for the straight jet 
engines. The manufacturers of the jet engine had 
made stationary versions of it, and a huge industry 
was at our disposal to manufacture and service these 
prime movers in the event that the military aircraft 
jet engine market fell off. 

The jet engine or gas turbine had another plus 
feature. The temperature of its exhaust (850 F to 
1100 F) was sufficiently high to provide low pressure 
steam when passed through a waste heat boiler. The 
combination of gas turbines driving high frequency 
generators, and waste heat boilers providing steam 
for water heating, snow melting, air heat coils, and 
absorption chillers offered about 60 percent over-all 
thermal efficiency. This combination looked good. 

The next question was one of engine size and serv- 
ice. Should a large turbine be selected with 100 per- 
cent standby or should smaller turbines driving small- 
er generators be used. This required a study of the 
availability of turbines and high frequency genera- 
tors. Generators were found in the sizes of 100 kw, 
200 kw, and 300 kw, and with speeds from 8600 to 
12,700 rpm, operating at 400 cycles. Generators also 
could be furnished, in these sizes and speeds, at 





840 cycles. We decided on the smaller turbines and 
generators, in parallel. This reduced our standby cost 
considerably. Where we had an 800 kw demand, we 
used four, 200-kw turbine-generators and one standby 
unit. Here the standby cost was only 25 percent of the 
demand instead of the 100 percent required for two, 
800-kw units. The reliability was even better with 
the multiple unit concept. The smaller units also 
allowed us to adjust to lighter loads, 

There was an advantage in generating all power at 
high frequency. High frequency was more adaptable 
to the inherently high speed turbines (18,000 to 40,- 
000 rpm). The high frequency generators would be 
much smaller, weigh less, have less material, be more 
efficient, and cost less per kw. Ultimately the genera- 
tors could be direct connected to the turbines, doing 
away completely with the need for reduction gears. 


Selecting Equipment 


At this point we had to separate the equipment into 
what was available now and what would be available. 
The question of what was available now had to be an- 
swered if we were to be able to recommend a system 
that could be provided and installed in a school to- 
day. The system resolved itself, at least for the mo- 
ment, into 350-hp gas turbines driving 200-kw, 400- 
cps generators. These would be automatically syn- 
chronized, paralleled, and controlled with automatic 
load division, starting, and stopping. Motors for fans, 
pumps, and other equipment would be standard 400- 
cps motors. Sixty-cps power would be provided by 
motor generator sets. This requirement would be 
small and would be primarily for convenience outlet 
power (120/208v, 3 phase, 60 cps). 

When applied to the school which we estimated 
would cost $8226 more per year to operate than the 
non-air conditioned conventional school, the gas tur- 
bine system allowed it to operate for $5200 less per 
year. The school also could be built for 16 percent less 
than a conventional non-air conditioned school despite 
being better, and it is completely air conditioned 
and operating costs are reduced. 


Implications For the Future 


This new concept poses an interesting question to 
school boards. “Can we afford not to air condition 
our schools?” It formerly was “We would like to air 
condition, but we cannot afford it.” This is a welcome 
change for both teachers and students, as our schools 
are the only buildings designed by architects and engi- 
neers today that are seldom air conditioned. 

To the taxpayer, this new school not only represents 
a good return for his investment, but a tremendous 
saving in his tax dollars. It is estimated that $9.5 
billion will be needed in the next 10 years to build 
sufficient schools in accordance with present design 
standards, The United States Office of Education pre- 


dicts secondary school enrollment will increase by 
some 8.5 million during the next 10 years. A 16 per- 
cent savings in first cost with the new compact school 
would mean a saving of $1.5 billion. To these savings 
should be added $45 million in insurance and $32 
million in reduced interest on bonded indebtedness. 

By using the compact energy plant (gas turbine, 
high frequency generator, waste heat boiler, and 
absorption chiller) another $670 million could be 
saved. These savings amount to a little over $2 billion 
during the next 10 years — a very welcome reward 
to the taxpayer for the use of this new type of school. 

Equipment is available today which the engineer 
can incorporate in a design for a compact energy 
plant for a school, but there is no reason why the 
system should be restricted to schools. Office build- 
ings, hospitals, hotels, and new industrial plants all 
can use this design. In fact, the system is going to be 
tested soon in several buildings now being designed 
for the Northern Illinois Gas Company. The engineer 
has the advantage of having quite a number of very 
substantial gas turbine and electrical manufacturers 
who are most anxious to serve this new field with 
developed equipment. 

The future promises a number of interesting 
changes. Turbines will become much more efficient. 
All turbine manufacturers have large research and 
development staffs as well as excellent test facilities. 
Efficiencies will approach 26 to 30 percent within 
two or three years’ time. Manufacturers will develop 
combination waste heat boilers and economizers with 
auxiliary burners to adjust smoothly to almost any 
type of load condition that presents itself. 

High frequency, direct connected generators are 
developed in some sizes now. Within two years they 
will be available in most of the common sizes, and in 
speeds up to 40,800 rpm. These new generators will 
eliminate the reduction gear on the turbine. They 
will require a much smaller space, and the manufac- 
turers state that once in full production they will cost 
less and should be more efficient. 

Within two years, the static converter also will be 
developed to a point where it will rival the motor- 
generator in first cost and provide a dependable 
means of converting whatever power is required for 
60 cycle use. As these units are developed in sizes of 
50, 100, and 150 kw, 3 phase, 120/208v, it is possible 
that we can get away from the use of high frequency 
motors entirely and use standard frame 60-cps motors. 
When this happens, there will be no reason why we 
cannot increase frequencies to 1500 or 2000 cps to uti- 
lize higher lamp efficiencies, smaller condensers, and 
smaller power factor correction choke coils. 

All of these advances add up to exciting and chal- 
lenging school design opportunities based on the con- 
cept of lowest possible first cost coupled with lowest 
possible operating cost. aa 
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Air lsolator is available 
for openings up to 8’ wide, 10’ high. 











* registered trademark and product of Lehigh, Inc. 


WRITE FOR INFORMATION 


Complete data on the economical Air lsolator is yours for 
the asking. Write today to Jamison Cold Storage Door Co., 
Hagerstown, Md. 


Traffic speeds through “open” door as Air lsolator 
immobilizes movement of air between the two areas. 


screens out heat, co/d, 
humidity, dust, odors, insects 


e AIR ISOLATOR is the proven and practical answer 
to high volume traffic problems between two areas 
of different temperature or humidity. 


AIR ISOLATOR provides a high velocity curtain of 
vertical air across open doorways to form a shield 
between outside and inside air. During periods of 
heavy traffic, doors can be opened and left open. 
Traffic moves faster; dust, cold, heat, odors or in- 
sects are repelled; worker comfort is assured. 
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WILLIAM SEES, JR. 
Consulting Engineer 


ALMOST EVERY MUNICIPAL AUTHORITY dis- 

covers eventually that it must con- 
struct facilities for water supply and 

sewage treatment. Whether because 
of the conscience of the citizenry, the prodding of 
crusaders, or the order of a higher governmental 
body, incorporated cities and towns find they cannot 
forever discharge untreated sewage into streams or 
other depositories. However, throughout the country 
there are many small, unincorporated villages with 
acute sanitation problems. Normally, these villages 
are under the jurisdiction of a township, but have no 
formal identity and are named by local custom. In 
the majority of these areas, there is no public water 
supply or sewer system. Each home, or other unit, 
develops its own water supply and sewage disposal 
facilities — a well and a septic tank. As the area 
grows, the number of septic tanks and the amount of 
effluent increase until the soil is saturated and the 
water supply polluted. 


A Starting Point 


One such village in Pennsylvania became aware of its 
imminent problem when the residents decided to 
build a central school for the district. The original de- 
sign for the school provided sanitary facilities for 
faculty and students, with discharge into subsurface 
disposal units. However, the State Department of 
Health refused to approve the plans because of the 
bad history of such installations and because of the 
number of water supplies that already were polluted. 

The Health Department recommended that the 
village look into the possibility of constructing a new 
sanitary sewer system, to serve the school and the 
surrounding residential area. Fortunately, the resi- 
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dents recognized the potential problem, and hired a 
consulting engineer to study the needs ot the area 
and the feasibility of the project. 

There was a time, not so long ago, when a consult- 
ing engineer could appear before municipal officials 
and, behind a mask of confusing technical terminol- 
ogy, sell himself and his services. This situation has 
changed. Public officials today are far more demand- 
ing in their requirements for consulting engineering 
service, and the general public has been educated to 
the realities of pollution. The engineer must prove 
that he is an engineer, and not just a salesman. 


The Preliminary Report 
The preliminary report for a new sanitary or water 
district for an unincorporated village must be com- 
plete. It not only must include the consultant's opinion 
of the project from an engineering standpoint, but 
also must appraise the economic and practical aspects 
of the project. For the Pennsylvania situation, the 
consulting engineer made a rough survey of the area, 
locating thoroughfares, streams, and buildings. This 
was integrated with a topographical study of the 
region, to determine sewage flow. In addition, the 
residents of the area were canvassed to determine 
the soil types encountered when homes were built, 
the type and capacity of each individual water and 
sewage facility, and the general feelings of the people 
with regard to the construction of the new system. 
Besides the normal engineering work, there is a 
great deal of research work involved in the prelimi- 
nary report. Various state agencies have to be con- 
sulted for information on population, economic status, 
and anticipated growth plan of the area under study. 
Current prices must be secured for estimating the 
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cost of installing sewers and water mains, and the 
construction of a treatment plant. The average annual 
operating expenses need to be estimated for both the 
water and the sewage systems. Finally, the size of the 
necessary bond issue has to be determined by in- 
cluding the design and legal fees and other mis- 
cellaneous expenses. 

Often, the financial section of the feasibility report 
must be broken down into three separate reports: one 
for the water system only; one for the sewage system 
only; and one for the combined operation. 

After the report data are assembled, the engineer 
must review the facts and make his recommendation. 
After considering the report, township officials often 
may request the engineer to present his report and 
recommendations on the project at a public meeting. 
The meeting usually is attended not only by residents 
of the area, but also by representatives from the di- 
visions of Sanitation and Sanitary Engineering of the 
State Department of Health. 

After considerable discussion of the project in the 
Pennsylvania example, the consensus was that both 
water distribution and sewage treatment systems 
should be installed. After a public meeting, township 
officials distributed a printed form to home owners in 
the area, requesting a signed ballot for their pre- 
ference. A majority voted in favor of the dual project. 


Understanding an Authority 


Inevitably, in all the conferences and meetings in- 
volved in planning a new district for an unincorpor- 
ated village, financing is one of the major problems. 
Because the area of a township may be much greater 
than the area to be served, it may not be practical 
to finance the system through general taxation. Fur- 
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thermore, it is not equitable for present users and 
beneficiaries to carry the load for future generations. 
The officials are faced with making a large expen- 
diture. They can finance a project in several ways: 
{ By use of capital reserves 
{ By special assessments 
{ By incurring indebtedness 
{ By private utility franchise 
| By creation of a municipal authority 
In the Pennsylvania situation, the engineer recom- 
mended formation of an authority, to arrange for the 
financing, installation, and operation of the project in 
accordance with the Municipal Authority Act. - 
The Pennsylvania Constitution limits the amount of 
indebtedness a municipality can incur. The people of 
the Commonwealth, rather than amend or replace the 
constitution, create legal fictions to circumvent its 
restrictions. An authority can be construed as an arm 
of municipal government for the performance of a 
function which the municipality itself, because of 
constitutional restrictions, is unable to accomplish. An 
authority under the act is a public corporation. The 
powers and purposes of the authority are set forth in 
the articles of incorporation, which are adopted by 
resolution or ordinance of the municipality. 
Authorities are financed by revenue bonds and have 
no taxing power; therefore, they can be organized, fi- 
nanced, and operated independent of boundaries, tax- 
ing powers, and debt limitations of the incorporating 
municipality. The bonds of an authority are secured 
by a lien on the property producing the revenues. The 
obligations of municipal authorities are not a charge 
against the credit of taxing power of the municipality, 
nor is the municipality liable for the payment of prin- 
cipal or interest on such obligations. The assets of an 
authority cannot be sold to satisfy its bondholders. 
A municipal authority in Pennsylvania has a cor- 
porate existence of 50 years; may acquire, sell, lease, 
and dispose of property; may sue and be sued; may 
have a corporate seal; may fix, charge, and collect 
rates for its services; has the power of eminent do- 
main; and may enter into contracts, borrow money, 
and issue bonds. It may operate a project itself, se- 
curing the bonds by the charges for the use of ser- 
vices it provides; or it may lease the project to the 
municipality securing the bonds. 


Forming an Authority 


In accordance with the provisions of the Authority 
Act, township officials in Pennsylvania can adopt a 
resolution indicating their desire to create an authori- 
ty to finance, construct, and operate the project. Resi- 
dents of the area to be served by the project then are 
appointed to the authority. After electing officers and 
selecting counsel and agents, the authority orders the 
engineers to proceed with the detailed design that is 
necessary for completion of the work. 


The majority of consulting engineers probably are 
familiar with the operation of authorities on a large 
scale, but few of them have the patience and under- 
standing needed to work with small authorities. These 
smaller authorities are more demanding, because the 
people forming them need more guidance and in- 
struction than personnel in the larger authorities. 

It is not necessary to describe in detail the en- 
gineering involved with the project, but it is impor- 
tant that the engineer be prepared to attend all regu- 
lar and special meetings of the authority — to answer 
an endless stream of questions, and to keep the au- 
thority informed on all phases of the work. 


Working With an Authority 


Before construction was started on the Pennsylvania 
project, all state agencies concerned were checked 
for their approval. These agencies included the Sani- 
tary Water Board, and the Departments of Health, 
Highways, Labor, and Industry. Also, the State Art 
Commission had to approve the exterior design of the 
control house and the pumping station. 

With all the necessary approvals, the engineer let 
the plans out for bidding. After selection of the 
various contractors, the actual amounts of the winning 
bids were used to determine the size of the bond is- 
sue. After sale of the bonds, the successful bidders 
were notified to proceed with construction. 

During the construction period, it was necessary 
for the authority to meet each month to approve the 
requisitions for payment to the contractors, to check 
progress reports, and to act on individual problems 
that had come up since the last meeting. 

Some authorities, during the period of construc- 
tion, tend to become “expert” in all phases of con- 
struction — to the detriment of the project. Occasion- 
ally it is necessary to request that township and 
authority officials deal with the contractor only 
through the engineer. An equally disconcerting idio- 
syncrasy of the small authority is the constant request 
that the engineer himself be on the job at all times, 
despite the presence of his representatives. 


The Final Touches 


When the project is completed and the engineer and 
contractors finish their inspections, the engineer must 
certify that the terms of the contracts have been 
carried out, and the authority makes an approval tour 
of the project and accepts it. After acceptance of 
the project, the authority may engage the engineer 
as a consultant and supervisor to make monthly 
checks of the operation of the project. 

Obviously, the formation of an authority in a small 
area presents a challenge to the consulting engineer. 
He must be knowledgeable beyond the purely tech- 
nical aspects of the profession, and he must be able to 
live with the job, not live it down. aa 


CONSULTING ENGINEER 





Expressway Access Provides 


Suburban 


Convenience 


In Loop 


Location 


The new Abramson & Klipp offices in mid-Chicago. 


EVEN THE CASUAL visitor must 
, be impressed with 
Cg exclusive the convenient lo- 
cation of the new 
offices recently occupied by the 
Chicago consulting firm of Abram- 
son & Klipp. The 522 South Dear- 
born location is within easy walk- 
ing distance of the Loop, and is just 
a stone’s throw from Congress Ex- 
pressway, which makes the entire 
Chicago metropolitan area an easy 
drive from the office. In spite of 
this obvious location advantage, it 
took a great deal of imagination for 
Ralph Abramson and Jerome Klipp 
to visualize their pleasant office fa- 
cilities in what was only a few 
years ago an abandoned and fire 
gutted hardware store and apart- 
ment building. 
Once the partners made the de- 
cision to purchase the Dearborn 
Street site, their troubles really be- 





The accountant’s office 
on the first floor is the 
only room in the build- 
ing without some form 
of fluorescent lighting. 


As it is throughout the 
building, the lighting 
here, in one of the part- 
ners office, is designed 
to suit the individual. 





~ 


Various kinds of lighting fixtures in chief engineer's office. 
Clients choose lighting systems by studying different effects. 


gan. It developed that the property was held in 
trust by an estate, and the legal difficulties en- 
countered in obtaining a clear title were enough 
to give pause to a Philadelphia lawyer. But the 
partners persevered, and after a search that cov- 
ered most of Western Europe, the final signature 
necessary to transfer title was obtained. 

With their legal title finally secured, the two 
partners then faced up to the problem of design- 
ing office facilities on a site cluttered up by the 
wreckage of an old building. Ultimately, it was 
necessary to gut the entire building to the point 
where all that was left was a front and rear wall 
and two party walls, plus a connection to the 
city sewer system. In plan, the working area for 
the new office was less than 20 feet by 70 feet. 


Lighting System 
With the new office boxed in by tall buildings, it 
was soon obvious that there would be small 
chance of benefiting from natural light. Thus, the 
partners decided to depend entirely upon arti- 
ficial lighting. The only view of the outside world 
is through a tiny pane in the front door — and 
that would not be there except as a safety meas- 
ure to prevent the unwary from. being struck as 
incoming visitors open the door. 

The lighting system in the Abramson & Klipp 
office is designed to provide light where it is 


ea 
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The second-floor drafting room is illuminated by fluorescent lights above the plastic louvered ceiling. 





The rear sections of the first floor is a two-car garage. The overhead doors are remotely controlled by units in each car. 


most needed. Thus, in the drafting room, the fluores- 
cent fixtures provide 100 foot-candles of light at the 
working level through a plastic louvered ceiling. In a 
year of operation the original foot-candle level has 
dropped only seven units — easily correctable by the 
planned maintenance program. Lighting in the lobby 
and the four private offices was designed primarily to 
suit the needs and desires of the occupants. The firm’s 
accountant, with a special preference for incandescent 
lighting, has the only office without fluorescent light- 
ing. The lobby and the other private offices have a 
combination of fluorescent and incandescent lighting, 
designed not only to give adequate light for the type of 
work being done, but also to serve as a display area for 
a wide variety of available fixtures. All of the lighting 
can be controlled by two switches, located in a small 
control room adjacent to the front entrance door and 
at the foot of the stairway to the second floor. 

The entire office is air conditioned, with a 5-ton 
package unit located in the second floor drafting room 
and a 3-ton unit for the first floor located in the ga- 
rage at the ‘rear of the building, These air condi- 
tioning units are provided with heating coils which 
receive hot water from a gas fired hot water boiler. 
A separate heating coil is provided for domestic hot 
water with a mixing valve maintaining temperature at 
a constant 130 F level. Automatic controls maintain 
proper temperature levels in the drafting room and 


the first floor office space, and the air supply can range 
anywhere from 100 percent outside air to 100 percent 
recirculated air. 

A central telephone switchboard and paging system 
is located at the receptionist’s desk in the outer lobby, 
and the entire building is wired for FM background 
music. Individual volume control is provided in the 
private offices with a fixed level for the drafting room. 
A garage at the rear of the first floor is equipped with 
a motor operated door controlled by radio signal from 
incoming or outgoing cars. 

In spite of, or possibly because of, the windowless 
design, the new Abramson & Klipp offices are extreme- 
ly pleasant. The space is more than adequate for the 
average staff of 15 people, mainly because of extreme- 
ly careful planning. For example, all drawings are mi- 
cro-filmed for storage by a special process. Once a proj- 
ect is completed, the original drawings are filmed and 
then destroyed. The firm has found that it can get a 
full size reproduction which is equivalent, and some- 
times superior, to the original drawing. The main ad- 
vantage is, of course, the great saving in required stor- 
age space. Similar good planning has minimized the 
required space for mechanical and electrical equip- 
ment. Through a high degree of imaginative plan- 
ning, Abramson & Klipp has capitalized on the advan- 
tages of a desirable downtown Chicago location, even 
though the space is limited. _ 
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Gilsulate 


underground hot pipe insulation 


has been installed in 

12 Atomic Energy Commission 
plants in the United States 

and 3 plants in foreign countries. 


ry 
a 


HAZARD 


The insulation for superior protection of underground hot pipes 


In these jobs—as in hundreds of installations in schools, 
airports, public and private housing projects, industrial, 
and military installations made during the past ten years 
—GILSULATE has provided maintenance-free underground 
hot pipe insulation at low cost. For example, one atomic 
energy plant first used GILSULATE in 1954 and has ordered 
additional installations every year since then, for a total 
of more than 400 tons. 


The superiority of GILSULATE is the direct result of ex- 
tensive product research, independent laboratory and field 
tests, to provide a product that assures low installation 
cost, thermal efficiency and long service life. And every 


GILSULATE job is engineer-supervised from start to finish. 


We will be pleased to send you technical information and 
the name of your nearest GILSULATE distributor. Write to 


the office listed below. 


{Gijsulate’ 


American Gilsonite Company Municipal Airport P. O. Box 15 | Salt Lake City, Utah 


Affiliate of Barber Oil Corp. & Standard Oj! Co. of California © Distributors in Principal Countries of the World 
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concrete... 
increases slab strength, lowers costs 


Here’s a new Structural Wire Fabric that per- 
mits high working stresses for all reinforced 
concrete jobs such as this parking garage. 
Structural Wire Fabric is prefabricated to your 
exact specifications from cold-drawn wire up 
to Y2” diameter and spaced as close as 2” on 
centers in both directions. Its minimum tensile 
strength is 75,000 psi with a minimum yield 
strength of 60,000 psi. All intersections are 
electrically welded ... provides positive me- 
chanical anchorage in the concrete. @ Struc- 
tural Wire Fabric is delivered to the job in cut- 
to-size sheets that can be quickly and more 
accurately placed... inspection is simplified. 
It eliminates thousands of time-consuming 
placing and tying operations required by bars 
... goes in at least “s faster and saves on 
placement costs. @ If your current or future 
designs call for a departure from yesterday’s 
limitations, consider Structural Wire Fabric. 
We'll be glad to assist you or your structural 
consultant with complete technical recom- 
mendations. Just contact our nearest sales 
office or write American Steel and Wire, Dept. 
1255, Rockefeller Building, Cleveland 13, Ohio. 


innovators in wire 





is your 
client's progr 
showing? 


Not too many years ago, smoke clouds over a plant 
meant prosperity. Today, with the flood of public 
opinion against dirty air, such a sign has other conno- 
tations: (1) the plant is out-of-date; (2) the plant is 
probably inefficient and wasteful; (3) the owners are 
postponing their civic duties. 

Nowadays, clean stacks are a sign of good manage- 
ment and an up-to-date plant. Many companies are 
keeping stacks clean by collecting dust and fume with 
a Dracco Dust Control system. Dracco installations 
use cloth filter bags—made from fiber glass, natural 
or synthetic fabrics—to provide high-efficiency collec- 
tion of all visible particles. Each system is custom- 
engineered to a particular plant layout, and to the 
characteristics of the dust or fume to be collected. 
Nuisance dusts can be controlled and discarded . . . 
valuable dusts can be returned to process. 


If any of your clients are faced with air pollution 
problems, give them a boost by getting the facts on 
Dracco Dust Control. For more information, contact 
Dracco Division of Fuller Company, Harvard Avenue 
and East 116th Street, Cleveland 5, Ohio. 


The use of glass cloth extends 
the application of Dracco bag- 
type filters to temperatures 
as high as 600°F., and sonic 
cleaning reduces maintenance 
costs. Higher temperatures are 
possible with auxiliary cooling. 
Dracco cloth filtration provides 
highest efficiency collection of 
dust particles even in the sub- 
micron range. 





airstream C 
dust control 
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A Report from the West Coast 


RALPH S. TORGERSON 


West Coast Editorial Representative 


Mechanical-Electrical Conflict 


OVERLAPPING RESPONSIBILITY be- 
tween electrical and mechanical 
contractors, regarding temperature 
controls for air conditioning sys- 
tems, has been an unresolved 
problem for many years. A resolu- 
tion, recently passed by the Asso- 
ciation of Consulting Electrical 
Engineers and now under con- 
sideration by the Mechanical 
Engineers Association, tries to 
clarify the responsibilities for each 
trade in the preparation of plans 
and specifications. 


The Resolution 


“To help bring about a closer 
working relationship between the 
electrical and mechanical fields of 
engineering and construction, be 
it resolved that the following 
‘General Rules for Air Condition- 
ing Controls’ be adopted by the 
MEA, as a guide in the prepara- 
tion of all plans and specifications 
wherein both electrical and me- 
chanical work are involved. Be it 
further resolved that each individ- 
ual member will follow the intent 
of these rules, insofar as possible, 
to the end that uniformity will 
help establish standards of pro- 
cedure in the profession. 

{ “A basic a.c. control wiring sys- 
tem should be shown on plans both 
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schematically and on floor layouts 
to give a common basis for labor 
and material take-offs and bid 
pricing. 

{ “The basic system should be 
drawn on a joint mechanical-elec- 
trical sheet to reveal intertie be- 
tween electrical, hydraulic, pneu- 
matic, and thermostatic compo- 
nents where the work of various 
trades must overlap and intercon- 
nect. The M-E drawing should be 
submitted to both electrical and 
mechanical bidders. 

{ “Similarly, in specification, a sep- 
arate a.c. control section should be 
prepared by mechanical engineers 
coordinated with electrical engi- 
neers to clarify and describe func- 
tions, use, and component features 
or brands. The air conditioning 
control section of the specifica- 
tions should be submitted to both 
electrical and mechanical bidders. 
{ “The installation of all air con- 
ditioning controls should be the 
responsibility of the mechanical 
contractor. The actual installation 
should be made by the controls 
contractor and a letter shall be 
furnished by the manufacturer of 
the controls equipment that the 
system has been installed accord- 
ing to the manufacturer's recom- 
mendations. All electrical inter- 





all the 
assistance 
you need for 
reliable, 

low cost 
master tv 
systems—from 


BLONDE 
TONGUE 


free 
system 
layout 


If you’re planning a master TV system, 
Blonder-Tongue will provide a layout 
specifically tailored to your require- 
ments. Send us this information: chan- 
nels desired; description of picture 
available at location of installation (i.e. 
snowy, or clear); sketch of buildings; 
number of outlets required. Field engi- 
neering available on a fee basis commen- 
surate with job. 


free 
installation 
manual 


Contains typical installation layouts; 
how to plan a master TV system; based 
on thousands of successful master TV 
installations in motels, community sys- 
tems, apartment houses, schools, etc. 
Also available: architect’s specifications. 


finest master 
tv system 
equipment 


Blonder-Tongue master TV system 
products (signal amplifiers, converters, 
ete.) provide topflight reception to more 
than 2 million TV receivers throughout 
the country. They’re engineered by 
Blonder-Tongue to do the job best, with 
the least maintenance, at a sensible price. 
Write today to Dept. CE-9. 


engineered and manufactured by 


BLONDERXTONGUE 


9 Alling St. Newark, N. J. 

Canadian Div.: Benco Television Assoc., Ltd., Tor. ,Ont. 
Export: Morhan Export Corp. York 13, N. Y. 
Home TV Accessories © UHF Converters 
Master TV Systems @ FM-AM Radios 
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New Spence Temperature Control System 








Gives Unusual Control Accuracy 


THE 
MOST 
COMPLETE LINE OF 
PRESSURE AND TEMPERATURE 
REGULATORS 
IN THE 

















TYPE E 
MAIN. VALVE 
(i.e. TYPE EAS5 
PRESSURE 
REGULATOR) 




















AIR SUPPLY 
FILTER REGULATOR 





























TYPE EAT40 AIR-CONTROL TEMPERATURE REGULATOR (Patent Pending) 


In a recent installation the new Spence 
air-control temperature regulating sys- 
tem provided: 

e +5°F control accuracy under wide 
and instantaneous load swings of 210 
to 80 gallons per minute. 

Up to 50% reduction in cost as com- 

pared to instrument systems of simi- 

lar accuracy. 

This unique cascade-type control with 
throttling range adjustment independ- 
ent of maximum heater pressure was 
developed to meet today’s demand for 
greater control accuracy. 

Additional features of the new Spence 
Temperature Control System include: 
e 200°F wide adjustable temperature 

range 

e Adjustable speed of steam pressure 
change 
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¢ Over and under temperature pro- 
tection 

¢ Pressure limit control 

© last response 

¢ Very low air consumption 

¢ Field reversible for heating or cooling 
The Spence Type EAT Air Control 

Temperature System, when properly in- 

stalled, will tame wide ranging, fast 

changing loads of instantaneous heat- 

ers and modern heat exchangers. The 

cascade principle plus the use of an 

extremely fast responding bi-metal tem- 

perature sensing element reduce time 

lags and provide control stability. 


Here's how the 
new Spence system operates: 


Quick response is based on a bi-metal 
temperature sensing element. 


Temperature pilot continuously reg- 
ulates a loading air pressure. 

This loading signal, when applied to 
a pressure regulator to reflect heater 
temperatures, causes it to adjust the 
main valve as changes in load require. 

Spence has also developed a new 
pressure control system based on this 
same cascade principle. This system has 
a control accuracy of ¥% psi or better 
from positive pressures through the 
vacuum range to 30” Hg. 


For complete information on these 
new air controlled temperature and 
pressure control systems, write for 
your copy of Bulletin 9. 


SPENCE ENGINEERING COMPANY, INC, 
Walden 1, New York ne 
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connections between the various 
items of control should be shown 
on the M-E drawings and identi- 
fied as being included in the a.c. 
control section of the specifica- 
tions. The mechanical engineer 
should show on this drawing the 
size and type of power required. 

{ “All bids should be priced on the 
basic design. Substitutes for these 
plans should be considered only 
after bids are received, but should 


not be accepted or approved until 


detailed revised plans are submit- 
ted, which permit full evaluation 
of equality and the cost to install 
them by each of the several trades 
affected. 

{ “Submissions which are incom- 
plete or do not meet performance 
requirements will not be accept- 
able. Failure of this submission to 
meet these requirements may be 
sufficient cause to refuse further 
submissions for substitutions. 

{ “Time limit for submission and 
approval of requests for substitu- 
tions should be short enough to 
permit acceptance or rejection 
without jeopardizing construction 
schedules of all trades. 

{ “Following are some of the items 
frequently involved in overlap- 
ping functions and should be care- 
fully considered and definitely 
designated and shown, so as to 
define responsibility: control con- 
duit, control wiring, solenoid 
valves, actuators, aquastats, ther- 
mostats, time switches, sail switch- 
es, pressure switches, door oper- 
ated switches, toggle switches, 
pushbuttons, pilot lights, selector 
switches, relays, motor starters, 
cabinets, backboards, surface race- 
ways, damper motors, limit switch- 
es, pneumatic relays, motors, pres- 
sure switches, flow switches, hy- 
draulic valves, turbines, valves, 
elevator controls, hot water pumps 
and controls, fire pumps and con- 
trols, sewage ejectors and controls, 
fans and controls, air compressors 
and controls, refrigeration cooler 
and controls, cooling towers, bat- 
tery chargers, emergency equip- 
ment, special equipment.” ““ 
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Vs MARK OF LEADERSHIP IDENTIFIES THE MOST 
COMPLETE LINE OF MODERN ORINKING FIXTURES 


POWER SERVICES 


Coordinated planning between consulting engineers, their clients and Allis-Chalmers is behind many of 
today’s most efficient and modern power systems. Allis-Chalmers is proud of the part it plays in providing 
advanced equipment such as compact, easy-access switchgear . . . “guided flow’ condensers . . . and many 
other products. Each demonstrates the extra value that is standard with Allis-Chalmers . . . the greater effi- 
ciency and the added productivity which your client enjoys when you specify A-C products, systems and services. 
Call your nearby Allis-Chalmers office for details or write Allis-Chalmers, Industries Group, Milwaukee 1, Wis. 


Rugged construction for continuous operation 
at highest possible efficiencies — yours with these con- 
denser circulating water pumps and vertical induction 
motors. All pumps are tested at rated head and capacity 
to assure guaranteed performance. Available in a wide 
variety of materials to meet your installation needs. 
Super-Seal motors, with Silco-Flex insulation, assure com- 
plete reliability for outdoor installations and areas with 
high humidity or contaminated atmospheres. 


Stainless steel ‘“‘scorns"’ corrosion — It’s standard 
with all Allis-Chalmers tray-type deaerator internals. 
This 90,000 Ibs. per hour “package” unit removes 
oxygen and other corrosive gases besides heating boiler 
feedwater. Heating and distributing tray design pro- 
vides greater spillage edge — extra-efficient air sep- 
arating trays remove more oxygen and gases through 
full counterflow design. Protects boiler and associated 
steam and condensate equipment from corrosive attack. 











Extra-compact rectangular steam condenser 
shape reduces space requirements. “Guided-flow” 
design achieves highest efficiency and vacuum with 
available water temperatures . . . gets maximum tem- 
perature condensate at the hotwell. Internal reverse- 
flow design for cooling water effectively backwashes 
debris, ends costly shutdown, conserves space, requires 
no additional piping. Planned-as-a-package auxiliary 
condenser equipment also available. 


Super-Seal and Silco-Flex are Allis-Chalmers trademarks. 





Lowest height, easiest access 5-kv metal-clad 
switchgear on the market. Just 72 inches high, you 
get eye-level instrumentation, shoulder-height acces- 
sibility of component parts. Other outstanding ad- 
vantages: front-accessible current transformers; max- 
imum compartmentation and dead-front construc- 
tion for greater safety; full-panel metering; rapid, 
one-stroke breaker insertion. Choice of stored energy 
or solenoid operated circuit breakers. 


Eliminate tuberculation and oxidation, reduce 
maintenance with rubber-seated butterfly valves. 
Operation is always extra-smooth and easy with 
100% effective shutoff. Full body protection is 
offered by a rubber seat that extends through the 
valve body and over the flange faces. Angle seating 
protects the rubber seat and permits seating adjust- 
ment without costly disassembly. Being light and 
compact, these valves require less space and support 
than most other types. 


Two non-condensing, automatic extraction 
steam turbine-generator units (3000 kw) — fcr 
a hospital center where extraction and exhaust 
steam are used for heating and other services. You 
get the advantages of two steam pressures — high 
pressure by automatic extraction and low pressure 
from the exhaust. Use of pressure-reducing valves 
and desuperheaters is minimized where a wide range 
of process pressures is desired. 


ALLIS-CHALMERS ...... 





Materials Research Pays Big Dividends 


In THIS AGE of rapid progress in 
the development of materials and 
methods of construction, no con- 
sulting engineer can sit back and 
prepare plans with only tried and 
true materials; nor can he listen 
to salesmen, and give each, indis- 
criminately, a chance to bid their 
products on a job. He must keep 
informed of new materials and 
methods, and from the hodge- 
podge of claims, sort out the most 
promising, or best proven. He must 
protect his client, for if he approves 
a material and it does not stand 
up, there will be a conflict of 
claims, with no one willing to ac- 
cept the blame. 

Many consulting engineers look 
on materials research as another 
overhead item. True, it does not 
earn a direct profit — but the 
indirect profit earned by a good 
materials research organization 
can easily more than pay for itself. 
Materials research reduces tearing 
out and replacing items, often 
without recourse to the contractor 
for payment. It determines the 
best material at the best price — 
possibly not the lowest initial 
price but the lowest price over 
the life of the structure. This is 
welcomed by the client and keeps 
him on the roster of clients. 

Keeping a client happy and 
saving him money will get future 
business, not only from him but 
from those with whom he deals. 


Dealing With Suppliers 

Often an engineering or archi- 
tectural firm will distribute its proj- 
ects among several men in one 
department. Then, when a sales- 


man, sales engineer, or other per- 
son outside the company seeks in- 
formation on a contract, he must 
“fish around” to find the right per- 
son. A materials engineer can act 
as liaison man, and either give the 
information sought or direct the 
inquirer to the person who can. 
Again, several departments may 
need the same information. If 
individual inquiries are made, un- 
necessary duplication of literature 
and possibly several different men 
may be involved at the source of 
information. Dealers and suppliers 
appreciate a central source for 
requesting data. They can assign 
one man as contact and be sure 
he is the one who will be asked 
for information. If additional cop- 
ies of data are needed, the sup- 
plier is glad to furnish them. 


Extent of Work 


The first question usually asked 
when one does admit the value of 
a materials research program is: 
How far should I go? To answer 
that, you must know the scope of 
work performed by the consultant. 
However, there are “dos and 
don'ts” that apply to all: 

{ Do centralize your catalogs, 
technical data, and standard and 
contract specifications. 

{ Do have one person to act as 
liaison between the company and 
suppliers. 

{ Do not necessarily go into actual 
laboratory testing and research of 
materials. 

The materials section may well 
assume the responsibility for main- 
taining a file of standard and con- 
tract specifications for reference 
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purposes. The contract specifica- 
tions may be in two sections, the 
first consisting of contracts pre- 
pared by the company, and the sec- 
ond consisting of contracts by out- 
side companies. Section 1 should 
be filed chronologically and Section 
2 either by company or by subject. 


Organization 


The organization of a materials 
section is fairly simple. Basical- 
ly, all that is needed is someone, 
usually a qualified engineer, who 
is experienced in materials usage 
and capable of passing on the ac- 
ceptance or rejection of materials; 
and a clerk-typist to handle the 
routine office work. 

All materials data, standards, 
and standard specifications should 
be gathered in one central loca- 
tion. The design department need 
not be stripped of material in con- 
stant use. The materials section 
should supplement existing files, 
not replace them. If it is deemed 
advisable, some or all of these 
data may be duplicated in the 
materials section. 

Once the information is assem- 
bled, it should be filed in a 4- 
drawer, legal-size metal file cab- 
inet, in conformance with a pre- 
viously prepared filing system. 
Once the filing is completed, the 
files are ready for use while the 
rest of the organizing work goes 
on. The following steps should 
then be taken: 

{ Establish a materials request 
procedure. 

{ Collect samples. 

{ Make up a card index file. 


{ Print material indexes that can 
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REASONS 


A 
SILO SYSTEM 


CUTS BULK 
STORAGE 
COSTS... 


Built for safer, better bulk mate- 
rials protection. 


Engineered to operate with any 
materials handling system. 


Designed to meet precise require- 
ments. 


Space saver that consolidates ma- 
terials, minimizes space needs. 


12 types of gravity discharge sys- 
tems to meet any need. 


’ 
. Eliminates ground 
Li") storage losses. 
a 


Cuts handling costs. 


Eliminates expen- 
sive bagging. 


For complete information on how a 
Marietta Industrial Silo System can 
be engineered to meet your exact re- 
quirements and help you to cut costs, 
speed handling and protect materials, 
write for our Industrial Storage Sys- 
tems Catalog. 


Y pu Wir soncrer 


AMERICAN-MA 








1.00 — Surveys 
1.01 — Soil investigations 
1.02 — Soil processing 
1.10 — Surveys 
1.15 — Blasting 


2.00 — Concrete 
2.01 — Cement 
2.03 — Lime 
2.05 — Aggregate 
2.10 — Admixtures 
2.15 — Mix design 
2.20 — Reinforcing 
2.21 — Forms 
2.22 — Curing 
2.24 — Joints 
2.30 — Construction 


3.00 — Masonry 
3.01 — Brick 
3.10 — Concrete block 
3.20 — Stone 
3.30 — Imitation stone 
4.00 — Plastering 
4.01 — Plastering 
4.10 — Lathing 
4.20 — Furring 
5.00 — Bituminous material 
5.01 — Bituminous materials 
5.10 — Bituminous mixes 
6.00 — Timber 
6.01 — Timber standards 
6.10 — Timber treatment 
7.00 — Ferrous metals 


7.01 — Cast iron 
7.10 — Wrought iron 
7.20 — Steel 

7.35 — Castings 


8.00 — Non-ferrous metals 


8.01 — Copper 
8.10 — Aluminum 
8.20 — Magnesium 


9.00 — Protective coatings 


9.01 — Paints 
9.10 — Cement paint 





TABLE 1 — SUBJECT FILE FOR MATERIALS 


19.00 — Miscellaneous 


20.00 — Pipe 


21.00 — Piles 


22.00 — Welding 


23.00 — Electrical 


50.00 — Structures 


55.00 — Equipment 


60.00 — Services 


61.00 — Legal 


70.00 — Specifications (Association) 


19.01 — Miscellaneous 
19.02 — Asbestos 
19.03 — Adhesives 


20.01 — Vitrified clay 
20.10 — Concrete 

20.20 — Steel 

20.30 — Corrugated metal 
20.40 — Fiber 


21.01 — Timber 
21.10 — Concrete 
21.20 — Steel 

21.50 — Sheet piling 
21.60 — Pile code 


22.01 — General 

22.05 — Welding rods 
22.15 — Stud welding 
22.25 — Specifications 


23.01 — Electrical 
23.02 — Ground rods 
23.10 — Wire 

23.20 — Conduit 
23.30 — Fixtures 


50.01 — Bridges 
50.02 — Tunnels 


55.01 — Construction 
55.02 — Kitchen 


60.01 — General 
60.02 — Testing 


61.01 — General 
61.02 — Building codes 
61.03 — Control documents 


70.01 — ASTM 








be distributed to each department. 
{ Set up monthly and other report 
procedures. 


Materials Requests 


For the purpose of expediting the 
work, requests for materials in- 
formation need not be made in 
writing. A form should be printed 
in quantity for the materials en- 
gineer to fill out when he receives 
the request information. The proj- 
ect number and title should be 
given to facilitate the distribution 
of time charges. When the infor- 
mation requested is obtained, it 


can be transmitted by telephone, 
with a subsequent covering memo. 


Samples 


Nearly all design departments 
tend to collect samples of one form 
or another. These should be gath- 
ered, evaluated, and either stored 
centrally in the materials section or 
discarded. If new samples are re- 
quested, they should be obtained 
through the materials section. 


Card File 


A three-unit card index file is rec- 
ommended, each unit to use cards 
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NOW! Honeywell licks 
the washing problem in 
electronic air cleaning 


Exclusive Flutter-Jet washing system 
forces water all the way through to 
wash away dirt automatically... 
eliminates breakdowns .. . makes a 
cleaner virtually trouble-free 


Efficient washing is the key to efficient air clean- 
ing. But up until recently, nobody was able to 
come up with a positive, trouble-free washing 
system. 

Now Honeywell engineers have licked this 
problem once and for all. 

Haneywell’s exclusive Flutter-Jet washing sys- 
tem does the job thoroughly and automatically. 
Gone are the problems of breakdown, poor effi- 
ciency and high maintenance that have plagued 
air-cleaning systems in the past. 


Removes dirt with a blast of water 


A powerful jet-stream of water shoots out of 
a flexible hose which whips up and down at 


JETS PENETRATE WHERE SPRAY CAN'T 


Mounted on moving manifold, Honeywell Flutter -Jets whip up and down. Blast 
jets of water all the way through dirty air cleaner plates. Ordinary nozzles tend 
to fog. Their thin spray fans out. Can’t penetrate or clean as jet-streams do. 
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a rapid rate. This throws thousands of jets 
of water in, on and through the collection 
plates. The manifold, moving back and forth, 
sweeps the area completely, washing every 
corner. 

Honeywell’s Flutter-Jet washing system 
includes five cycles of Jet washing. A final 
spraying of adhesive can also be supplied 
when necessary to allow the dirt to be 
washed off more easily in the next wash. 


Unlike other washing systems with spray- 
type nozzles, Flutter-Jet cannot fog the 
water or clog, which reduces cleaning power 
and adds to maintenance. 

Already in operation for well over a year 
in many buildings, the trouble-free opera- 
tion of Honeywell’s electronic air cleaner 
with Flutter-Jet washing is a matter of 
record (available just by writing for it). 


Before you design the air conditioning for 
your next building, check into Honeywell’s 
air recovery system, with exclusive Flutter- 
Jet washing action. Installation is easy, 4 
models to choose from to fit every require- 
ment. Service is as close as your client’s 
phone. And, if you want more details, call 
the nearest Honeywell office—112 through- 
out the country. Or write Honeywell, Dept. 
CE-9-154, Minneapolis 8, Minnesota. 
HONEYWELL INTERNATIONAL. Sales and service 
offices in all principal cities of the free world. Manufac- 


turing in the United States, United Kingdom, Canada, 
Netherlands, Germany, France, Japan. 


Honeywell 
H) Fiat on Coutiol 


SINCE 1885 





of a different color. This color ar- 
rangement simplifies the sorting 
and filing of cards. 

Subject file — For example: Plas- 
tics; Radio; Stairs. Each card 
should list the companies having 
material on the title subject, and 
the file code under which it can 
be found. 

Suppliers file — For example: the 
American Society of Civil Engi- 
neers; United States Steel Co. 
This card should list correct name, 


address, and telephone number of 
the company, as well as contact 
men within the company. A list 
of subject data supplied by each 
company should be placed on the 
back of the card. 
Trade name file — For example: 
Corlon; Velan. This card should 
list the trade name, manufacturer, 
and description of material, and 
its filing code. 

The system outlined in Table 1 
is for a general consulting firm, 





8 NEW 


P&S ROCKER-GLO 


SWITCHES! 


all available in Despard (interchangeable) type 


No. 2211-S 


or strap type 


LIGHTED 
HANDLE 
ROCKER-GLO 


Pinpoints switch 
location in dark- 
ened rooms or 
hallways. Tiny, 
long - life neon 
lamp softly glows 
in OFF position 
only. Single pole 
or three-way. Rat- 
ing: 15 Amperes, 
120 Volts, A.C. 





PILOT LIGHT 
HANDLE 
ROCKER-GLO 


Instantly shows 
when appliances 
or lights are on. 
Tiny red plastic 
jewel in rocker 
button lights in 
ON position only. 
Single pole only. 
Rating: 15 Am- 
peres, 120 Volts, 
AC. 





REMOTE 
CONTROL 
ROCKER-GLO 


Momentary con- 
tact, center “off” 
switch. Designed 
especially for low 
voltage remote 
control applica- 
tions — controlling 
large banks of 
lighting, operating 
stage curtains, etc. 
Single pole, double 
throw. Rating: 10 
oo 48 Volts, 


For more information write Dept. CE961 


PASS & SEYMOUR, INC, 
SYRACUSE 9, NEW YORK 


60 E. 42nd St., New York 17, N.Y 
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1440 N. Pulaski Rd., Chicago 5}, Il! 


In Canada. Renfrew Electric Co., Ltd., Toronto, Ontario 





and must be altered and changed 
to suit the particular practice of 
individual firms. 


Indexes 

Separate indexes in book form 
should be prepared for distribu- 
tion to department heads and 
other interested parties: 

{A general over-all index of ma- 
terial on file. 

‘An index of company prepared 
specifications; standard specifica- 
tions of societies and governmental 
agencies; contract specifications 
from outside sources — all on file 
and available for ready reference. 


Supplemental Reports 


{ Monthly or other periodic re- 
ports of new data circulated 
through the company. 

{ Memos concerning new stand- 
ards, materials, and methods as 
noted in various publications. 

{ Continuing or extended research 
on pertinent subject (materials in- 
vestigations ). 

While these procedures merely 
scratch the surface of what can be 
accomplished by organizing a ma- 
terials section, they should awaken 
engineers to the importance of 
knowing what is being done to 
create new materials and improve 
old stand-bys. 

As a service section, the ma- 
terials section will naturally fall 
into the job of passing on test re- 
ports of materials actually used 
in the field. This will relieve the 
project engineer of routine work, 
and, at the same time, give the 
materials engineer opportunity to 
build up a comprehensive file on 
material performance. 

Section and resident engineers 
should be encouraged — even re- 
quired — to submit reports on 
new materia!s used on the job, es- 
pecially if they are accepted as 
equal to a specified material. 

If properly selected and given 
the proper authority and recogni- 
tion, a materials engineer can be- 
come an important member of 
any engineering firm. am 
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Avon Lake No. 8 Demands Ultra-High Purity Water... and 


NALCITE® ION EXCHANGE RESINS DO THE JOB 


Cleveland Electric Illuminating 
Company’s Makeup and Condensate 
Demineralizers Supply Mineral Free 
Water for the Avon Lake No. 8 
Supercritical Steam Generator 


It takes a lot of 1100°F steam to run the 
big, 250 MW turbogenerator at the 
Cleveland Electric Illuminating Com- 
pany’s Avon Lake plant. Because this 
steam is generated at a supercritical pres- 
sure of 3500 psia, water entering the 
steam generator must be pure—pure 
enough to meet requirements of a strin- 
gency unheard of only a few years ago. 


PURE WATER ESSENTIAL FOR 
SUPERCRITICAL STEAM 


Supercritical pressure steam at Avon Lake is 
generated at a 1,715,000 lb/hr rate in a mono- 
tube, or “once-through” boiler-superheater, 
which is, in effect, a series of heat exchanger 
tubes. Steam generated above critical pressure 
of 3205 psig does not form bubbles and sep- 
arate from water (its density is the same as the 
water in the boiler). There is no opportunity 
for concentration and separation of impurities 
by blowdown. Therefore, water from which su- 
percritical steam is produced must be free of 
impurities and suspended solids which would 
otherwise form deposits in the steam generator 
and turbine. 

Specifications for the Avon Lake generator 
call for a maximum of 20 ppb silica, 20 ppb iron, 
and 10 ppb copper, at the economizer inlet. 


CONDENSATE BYPASS DEMINERALIZERS 
KEEP WATER PURE 


Condenser leakage (or “weepage’’), corrosion 
products, auxiliary drains, and makeup water 
are all sources of contamination—contamina- 
tion that can cause real trouble in the boiler 
and turbine. This contamination is controlled 
in the Avon No. 8 system by three mixed bed 
demineralizers on the condensate loop. Ionized 
materials are removed from the steam generator 
feedwater by three ion exchange beds. two of 
which contain Nalcite® HCR® and SBR-P® 
Suspended matter is removed by pre-coat type 
filters. The demineralization equipment is gen- 
erously sized, to provide “dynamic storage” of 
boiler water, and is capable of handling 100 per 
cent condensate flow at full turbine load. 


EFFECTIVE DEMINERALIZATION 
FOR HIGH PURITY MAKEUP WATER 


Makeup water from Lake Erie is coagulated 
and filtered, then passed through a standard 
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Simplified Flow Diagram of Avon Lake No. 8 Supercritical 
Steam Generating System 


two-bed demineralizer containing Nalcite 
HCR® and Nalcite SBR-P@for removal of dis- 
solved solids. Integral to the demineralizer is a 
vacuum deaerator for gas removal. The gas- 
free effluent of the demineralizer is further pol- 
ished as it passes through the condensate by- 
pass loop demineralizer. 


PURITY, CAPACITY, AND DURABILITY 


Industrial water demineralization calls for 
tough, uniform resin beads. Careful production 
of Nalcite resins holds the number of small 
beads to a minimum; thus pressure differentials 
across Nalcite resin beds are kept low. And, 
Nalcite resins are tough, durable, and long last- 
ing under the roughest of conditions. 

Nalcite ion exchange resins are available to 
help today’s—and tomorrow’s—engineers meet 
the demand for purer water at higher tempera- 
tures, pressures, and flow rates. For details on 
cation and anion exchangers offered by Nalco, 
write for Bulletins Z-12 and Z-13, free on re- 
quest. For information on water conditioning 
with Nalcite resins, ask for Bulletin Z-5. If you 
need a fast, effective solution to a specific water 
treatment problem, Nalco experts are at your 
service. Call or write: 


NALCO CHEMICAL COMPANY 
lon Exchange Products 
6216 West 66th Place * Chicago 38, Illinois 


Subsidiaries in England, Italy, Mexico, Spain, 
Venezuela and West Germany t 
In Canada: Alchem Limited, Burlington, Ontario 


Yleo -: . . Serving Industry through 
Practical Applied Science 
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x KILLARK ENTRANCE ELBOWS x KILLARK SERVICE ENTRANCE HEADS 


Shown above is 6” size. Twelve other sizes Shown above is 6” style. Complete line includes 30 
down to 4". Cast from copper-free aluminum sizes from ¥%" to 6” in threaded or slip-on styles. 
in a variety of styles. Flanged cover overlaps Copper-free aluminum castings will never rust, never 
gasket and edge of fitting making elbows stain building walls and are corrosion resistant. Spe- 
waterproof. Sizes from 2” up have cast alumi- cial reversible feature allows use at end of horizontal 
num cover. Service ells with weep holes and conduit or at top of vertical conduit. Complete with 
with grounding hubs for grounding rods can high-quality composition insulator with number of 
be furnished. Fast delivery from complete holes required. Designed for easier handling of stiff, 
stocks. heavy cable. Fast delivery from complete stocks. 
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“Copper free + 
" aluminum construction | 
\ gives Killark Fittings 4 
\. bonus life” _ 


- 
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Because they are cast only from copper-free aluminum, Killark electrical fittings and 
fixtures provide dependable service for longer periods, particularly under adverse 
conditions. For example, they remain permanently rust-proof in weather-exposed 
locations and will never stain building exteriors. They also provide better resistance 
to various types of corrosion and can be used in many specialized applications. Paint- 
ing and similar protective measures are never required. Specify Killark fittings and 
fixtures on your next job—and get the ‘‘bonus life’’ advantages of aluminum. 


Killark entrance heads and entrance elbows, along with 7500 other sizes and types 
of fittings are carried in stock for immediate delivery... available from your local 
distributor or Killark warehouse stocks in 18 cities in the United States and Canada. 


THREADED SERVICE ENTRANCE HEADS 


mone @ace 


SLIP-ON SERVICE ENTRANCE HEADS 
on @® RES SB 
> Mt] re uy oF i = 


ENTRANCE ELBOWS 


@C0ee ee 


Write for Killark Catalog 


ELECTRIC MANUFACTURING COMPANY 


Vandeventer and Easton Ave. . St. Louis 13, Missouri 


In Canada: Killark Electric of Canada, Ltd., 421 Islington Ave. South, Toronto 18, Ont. ere 
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Salary Survey 

The National Society of Profes- 
sional Engineers salary survey 
shows that the average engineer 
is gaining in income, but consult- 
ing engineers in the higher income 
brackets are showing a small loss. 
However, consulting still is about 
the most profitable field. 

“If we consider salaried engineers 
only — regardless of type of em- 
ployment — we find that their 
median income is $10,300 (as 
against $15,480 for the self-em- 
ployed), and more significantly, 
that the upper quartile and decile 
earnings are about half of those 
found among self-employed engi- 
neers,” the survey found. 

This year’s survey examined in 
detail the employment status of 
the membership. The shift toward 
a growing proportion of salaried 
members is again apparent. In 
1960, only 16 percent of those in 
the survey were self-employed, 
compared to 17 percent in 1958, 
19 percent in 1956, and 20 per- 
cent in 1954. ; 

“Self-employment is largely 
limited to engineers with more 
than 10 years experience. Slightly 
over half of all self-employed en- 
gineers specialized in civil and 
sanitary engineering.” 

Other findings: 

{ Mining and metallurgical engi- 
neers have the highest median in- 
comes, followed closely by chemi- 
cal and aeronautical engineers. 


Scraps & Shavings from 


NSPE Annual Meeting 


{ Teachers’ incomes continue to 
show gains, probably reflecting 
moonlighting. 

{ Consultants pay their employees 
less than educational institutions 
or the Federal government. How- 
ever, their ceiling — after 20 years 
in the field — is considerably 
higher than that of government 
employees and those working for 
public utilities. (Of course, em- 
ployees in industry fare best after 
long employment. ) 

{ For employed engineers, salaries 
are better in the Northeast. For 
consultants, there is little or no 
regional difference in income. 
{The gap between earnings in 
industry, public utilities, educa- 
tional institutions, and the Federal 
government was narrower in 1960 
than it had ever been before. Only 
local and state governments con- 
tinue to lag behind other employ- 
ers in their salary structure. 


During Strikes 
Approval has been granted by the 


National Society of Professional 
Engineers board on a request from 
the Engineers in Industry com- 
mittee for clarification of the rules 
on an engineer's conduct during a 
strike. The proposed policy state- 
ment reads: “The engineer is eth- 
ically obligated to protect the 
public; therefore, he may properly 
assume the duties of nonprofes- 
sional workers involved in labor 
disputes in those cases where the 
assumption of such duties is for 


the protection of the health and 
safety of the public or the se- 
curity of the nation.” 


NSPE and the Model Law 


The Registration Committee of the 
National Society of Professional 
Engineers is recommending that 
the new Model Law definition of 
engineering be revised as a result 
of the court decisions which de- 
clared the registration laws in 
Michigan and Ohio to be uncon- 
stitutional. The Michigan law has 
been amended to omit the ques- 
tionable phrases. 

The Committee stated, “The 
question in Judge Freeman's mind 
seemed to be centered around the 
meaning of the definition of the 
practice of engineering as limited 
or conditioned by the words refer- 
ring to the public welfare, safety, 
and health. We believe the elimina- 
tion of these words in the definition 
will correct the fault found by 
Judge Freeman and will strengthen 
the definition by removing the 
doubt as to its application in ap- 
propriate cases.” 

Corporate practice provisions of 
the Model Law also have been 
studied by the NSPE committee. 
“The one thing which stands out 
above all others in the study that 
has been made is the indication 
that the engineers in private prac- 
tice want a registration law for 
their personal benefit and that 
those in the manufacturing and 
construction industry do not want 
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- VARIDRIVES offer 
100 h.p. 
from 1/4 h.p. up! 7 


NOW we offer 100 h.p. U.S. VARIDRIVE MOTORS, 


ign « y U.S From the time we offered the first 
Variprives 29 years ago, right on up the line to today’s 100 h.p. model, U.S. design ability 
has kept Variprives years ahead. With U.S. Variprives you are not limited to 40 h.p. As long 
as 12 years ago U.S. Motors offered its 50 h.p. model—then 60, 75 h.p.—and now 100 h.p. This 
leadership in design ability serves you, whatever VARIDRIVE you select, with special U.S. 
benefit features from the }4 h.p. model up! 


FREE COLOR 
BROCHURE 


U.S. ELECTRICAL MOTORS INC. * Varidetoe 


Bulleti 
Los Angeles 54 (P. O. Box 2058) California—or Milford, Connecticut No. F-1797 





any law to interfere with their 
private affairs.” 


NSPE To Open Membership 


A detailed proposal that the Na- 
tional Society of Professional Engi- 
neers allow nonregistered engineers 
to join state chapters will be 
presented to the Constitutions and 
Bylaws committee at the Roanoke 
meeting next month. In order to 
change the Constitution and By- 
laws, the proposal then must be 
approved by two-thirds of the 
NSPE members voting. It is hoped 
the constitutional changes can be 
mailed along with the annual elec- 
tion ballots in January. 

The idea of nonregistered engi- 
neers taking part in NSPE pre- 
sents a complicated problem. And 
there is a strong possibility the 
membership will not approve such 
a proposal. The suggestion is not 
new, and a poll of society chapters 
and officers recently showed a ma- 
jority in favor of continuing regis- 
tration as an essential requirement 
for membership. 

Already NSPE has many non- 
eee . registered engineers taking part in 

chapter activities. When existing 
state engineering societies have 
When the job’s got to be right .. . at the joined NSPE, the only constitu- 
right price . . . remember Hydrotherm! tional requirement has been that 
_ Gas heat costs less than oil heat in big at least 75 percent of the voting 
jobs (to 3,600,000 BTU/Hr) when you install members must be registered. 
Hydrotherm’s MULTI TEMP hydronic system. Under the proposed change, 

Sequence-fired combustion chambers per- registered prof essional engineers 
mit automatic input modulation in accord- “ . : ” 
ance with load requirements — no short wane ae hpasercomeey te ta 
cycling — no override — built-in standby - members. A “Member” (who would 
protection. Factory assembled . . . fits aa have all privileges of Professional 
through a 2 ft. 6 in. door. Engineer members except being 
able to hold office) would be “A 


id y A Easy to install, all cast iron, and guar- 
anteed for 10 years . . . you can’t miss person not holding a valid license 
with Hydrotherm. or certificate of registration as a 
Write for bulletin @ professional engineer issued under 


HY-F107 and all the facts. the laws of any state or a province 
or territory of Canada but who is a 


member of an approved national 
engineering society in a grade of 
membership to which only regis- 
tered professional engineers will be 
admitted in the future.” 

Therein lies the catch. At pre- 
sent, only the American Society 
of Civil Engineers requires regis- 


HYDROTHERM, INC. DEPT. 13CE . NORTHVALE, N. J. 
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Want to find the coefficients? It’s easy with the 
new Regression Analysis program for the IBM 1620 


Here’s another program offered free-of- 
charge to users of the IBM 1620 Data Proc- 
essing System. It gives you the kind of 
results you might expect only from a much 
more expensive computer. But users of the 
1620 know that its low rental cost is decep- 
tive. The 1620 packs more computing power 
per cubic inch than any other computer in its 
size range. 

The Regression Analysis program is a 
good example. Suppose you want a fit for 
production purposes. If you employ more 
than two variables you probably have diffi- 
culty visualizing the representation of your 
data. If linearity is not the case, you must 
often guess blindly at a polynomial of high 
degree, accept or reject the fit with some- 


thing approaching a sixth sense, and either 
try again or settle for the results you have. 

The new Regression Analysis program lets 
you handle expressions containing up to 24 
variables. If you have the even more com- 
plicated task of handling many dependent 
variables, the program will generate regres- 
sion coefficients with a maximum number of 
dependent variables not exceeding one-half 
the number of independent variables. 

This program will also fit non-linear func- 
tions and hyper-surfaces. Compare this per- 
formance with that of any other computer in 
the 1620’s price range. 

A basic 1620 installation rents for just 
$1600 per month. For details, contact your 
local IBM Representative. 


¢ 


1BM’s 1620 is a compact 
desk-size computer. 


DATA PROCESSING 





tration for admittance to its Fellow 
grade of membership. According to 


. Garvin H. Dyer, chairman of the 
‘0 | y. —_ Intersociety Relations Committee, 


“At least two of the other Founder 


Societies are now giving very seri- 
ous consideration to requiring reg- 
; Re 


istration as a professional engineer 
of all those admitted to their full 
grade of membership in the future.” 
According to an informal poll of 
Founder Society headquarters, Dy- 
er's information is a little optimis- 
tic. The American Society of Me- 
chanical Engineers is considering 
making registration a requirement 
for membership in the near future. 
The American Institute of Elec- 
trical Engineers (which originally 
had suggested NSPE consider al- 
lowing nonregistered membership 
to expedite the Functional Plan 
for Unity) does not require regis- 
tration for membership. A spokes- 
4 man explained that “the thought 
with se has been voiced, but I would not 
TURBINE TYPE say it is actively under considera- 


AP € ©) a bd - a &. tion. We have and do advocate 
registration, however.” 

Reason given for NSPE consider- 
© PROVEN DEPENDABILITY @ SELECTED COMPONENTS » csestangea ra Spor 
@ CALCULATED CAPACITIES @ MINIMIZED WEAR witahem secord strongly favoring 
®@ RUGGED CONSTRUCTION @ SERVICE FLEXIBILITY the Functional Plan for unity. Un- 
®@ HIGHEST QUALITY CONTROL @ PRESSURES TO 400 P.S.I. der this plan, professional matters 


®@ APPLICATION ANALYSIS © CAPACITIES TO 150 G.P.M. | for all engineers would be handled 
by NSPE, technical matters by 
Ruggedness of construction and simplicity of design of APCO tur- EJC, and education by ECPD. : 





bine type pumps combine to provide longer life, high efficiency, and As Dyer explained, “Certainly 
minimized down time. This means more for your “pump operating they [the nonregistered engineers] 
dollar.”” With APCO steep impeller characteristics there is little ca- are entitled to representation in 
pacity change under fluctuating head conditions. Select from the professional matters as envisioned 
by the Functional Plan. How can 
they obtain representation except 
through membership in NSPE? 

APCO turbine type pumps are most frequently used for: Boiler “It has been pointed out that 
Feed, Condensate Return, Fresh Water Service, Brine Service, Ice many prominent and well qualified 
Water Circulation, Filter Service, LPG Service, Transfer Service, engineers who are practicing today 
graduated from college and started 
their careers before there were reg- 
istration laws in their particular 
states. These engineers could have 
and probably should have regis- 
tered under a ‘grandfather clause.’ 


AURORN A U Q re] RA P i MP pivision ... A number could be registered 


THE NEW YORK AIR BRAKE COMPANY under ‘eminence’ clauses but are 
|] Py N not aware of that fact.” aa 
700 LOUCKS STREET + AURORA. ILLINOIS 


“1001” types, sizes, and capacities ofp AURORA pumps to obtain 
the one specifically designed to fit your needs. 


Caustic Liquid Handling, Sprinkler Service, Spraying Service, 
Water Treatment, Booster Service, and High Temperature Service. 


WRITE TODAY FOR NEW BULLETIN S-111 








LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 
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The best ears agree 


Hevi-Duty Dry-Type Transformers... 
SO quiet you'll get no complaints 


Schools, hospitals, motels, hotels... 
wherever quiet is the first order of 
business you'll find Hevi-Duty 
dry-type transformers your smartest 
choice for installation. 

Cores and coils are especially de 
signed to give low decibel ratings. 
Moisture and corrosion-resistant poly- 
merizing varnish is baked on in two 
separate operations. Besides giving 
excellent electrical protection, this re- 
sults in substantially reduced noise 
levels. All laminations and compo- 
nents are bonded together tightly to 
cut vibrations. 

Be sure you obtain these features. 
Specify Hevi-Duty transformers . . . or 
write the following into your specifica- 
tions: Coil and cores ‘‘double-impreg- 
nated with polymerizing varnish.” 
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For more information, write for Bul- 
letins 100 and 200 or call your nearest 
Hevi-Duty sales office. 


Designed sound levels for typical 
Hevi-Duty dry-type transformers 
THREE-PHASE 


DECIBEL 
RATING 


SINGLE-PHASE 
DECIBEL 
KVA RATING KVA 





1.0 33 6.0 38 
7.5 33 9.0 40 
10.0 40 15.0 a4 
20.0 aa 30.0 43 
37.5 4a 45.0 45 
75.0 45 112.5 45 
100.0 45 150.0 45 
167.0 45 225.0 50 
250.0 50 300.0 50 
500.0 52 500.0 53 
Transformers up to 1000 KVA can be supplied 
with sound levels of 45 decibels. 








HEVI-DUTY , 
iB 


Dry-Type Transformers ic 
Constant Current Regulators 


HEVI-DUTY 
ELECTRIC COMPANY 


MILWAUKEE, WISCONSIN 
A Division of Basic Products Corporation 
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| tufkote 


tT ' of New high quality 
a) ee > | Youngstown galvanized sheet 
: from the industry's newest, 
finest mill 
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A new 848-foot long continuous Sendzimir gal- 
vanizing line is rolling at Youngstown’s giant 
Indiana Harbor Works. It is the most modern line 
in the world. Every month it produces 11,000 tons 
of tufkote, shiny new Youngstown galvanized 
sheet steel in coils, cut lengths; flat or corrugated. 


Youngstown tufkote gives you a full range of 
coatings with absolute adherence. You get superior 
corrosion resistance, better appearance. You get 
better workability, better forming properties of 
both zinc coating and base metals. Test it, bend 
it, draw it, cut it, crimp it. Youngstown tufkote 
offers you the best combination of strength and 
workability—is unequaled in superior properties. 


Get the exact coating, finish and adherence your 
specifications call for. Specify Youngstown 
“ tufkote. And count on fast delivery. Like over 
: q a 108 Pes: 800 other Youngstown steel products, new tufkote 

ae is Youngstown-made from ore to steel to mill to 
final cut sheet and coil. You can depend on quality 
and service when you order steel from Youngstown. 


BL bee RRR Sg 





a 
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Youngstown = growing force in steel 


For full details on Youngstown tufkote galvanized sheet, write: Dept.10-C 
The Youngstown Sheet and Tube Company, Youngstown, Ohio 











A Solution for Moonlighting? 


“There is reason to believe that 
the majority of college teachers in 
this country are moonlighting. . . 
This keeps great numbers of young 
people among them not only from 
finishing their doctoral work but 
from that minimum of time for 
reading and writing which is es- 
sential not so much for their ‘aca- 
demic advancement’ but for the 
proper exercise of their intellectual 
profession. I believe that gradually 
their intellectual talents are weak- 
ened, aspirations drained, 
their sensitivity and perhaps even 
their character impaired. I believe 
that this not only has deleterious 
effects which discourage the rise 
of first-class scholars, but that it 
affects adversely the very quality 
of teaching in our colleges. 
“Here is a problem that must be 
solved with candor. The compli- 
cated and often deceptive salary- 
statistics and practices must be 
dropped. I have already suggested 
that what some people cal! ‘the 
American intellectual problem’ will 
not be solved by doubling faculty 
salaries. We may as well be prac- 
tical and say that the 12-hour week 


their 


may no longer be valid, in these 
times of mass education. Let the 
colleges demand 16 hours a week 
from their instructors and profes- 
sors. But in exchange they must 
abandon the promotion, and possi- 
bly even the toleration, of moon- 


“Quote ... End Quote” 


lighting. For these 16 hours, then, 
the colleges should pay moderate 
but sensible salaries for their full- 
time faculty people.” — John A. 
Lukacs, in the University Book- 
man, Summer 1961. 


On Engineering Obsolescence 


“{ No lasting benefit can be de- 
rived any longer from giving curric- 
ulum time to the study of present 
‘know-how.’ 
{ Every emphasis must be placed 
on preparing the student for a life- 
time of education, and mainly on 
self-education. 
{ No curriculum time should be 
used to train engineers to do what 
computers can do for them, but 
curriculum time must be given to 
learning what computers can do. 
{ During formal education it would 
be well to de-emphasize loyalty to 
an individual professional field and 
encourage an attitude favorable 
to crossing the standard depart- 
mental lines in an interdisciplinary 
attack on complicated problems. 
“There is ample evidence from 
the observation of the careers of 
engineers we know that engineers 
who do not continue their educa- 
tion, whether they be in industry 
or the colleges, become obsolete. 
This is borne out by the EJC salary 
studies: In general, curves show- 
ing median salaries as a function of 
years out of college reach a maxi- 
mum at about 25 years out and then 
either stay about constant or de- 


cline. Salary curves for those in 
the lower quartile and lower decile 
in general reach,@ maximum earlier 
and are more likely to decline than 
the median. Salary curves for the 
upper quartile usually continue to 
rise somewhat even after 35 years 
out of college, and for the upper 
decile the curves continue to rise 
very substantially. It seems safe to 
assume that the upper quartile and 
decile are the smart engineers who 
have continued their education 
throughout their professional ca- 
reers.” — Dr. J. C. Warner, presi- 
dent of the Carnegie Institute of 
Technology. 


The Use of Private Consultants 


“The services of many individual 
consultants and consulting firms 
are available to manufacturers for 
a fee. There are consultants in 
the areas of general management, 
marketing, production, economics, 
engineering, marketing research, 
insurance, taxes, and so On. 

“The manufacturers interviewed 
expressed a less negative attitude 
toward outside private consultants 
than toward government assistance, 
but as a group their attitude to- 
ward the private consultants was 
not good .. . 16 of the 73 execu- 
tives expressed unfavorable opin- 
ions toward this type of assistance, 
and 35 were neither for nor against. 
High fees, ‘leeching onto a com- 
pany, and incompetence were the 
most common complaints against 
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1,394 windows in the roof 


This is the “doghouse” in every Dual Duct air mixing unit. Quietly and 
efficiently, its 1,394 window-like apertures are opened and closed auto- 
matically to maintain constant air volume regardless of static pressure 
variance. That means there’s never a balancing problem, never a drop-off 
or sudden air blast resulting from activity or shut-down in other zones, 


For new structure or modernization, Buensod Dual-Duct is the perfect year- 
‘round air conditioning system . . . completely compatible with existing 


. . ant seme — 
radiation, too. Buensod-Stacey Type V, Under-Window Dual Duct air mixing unit. 


BUENSOD-STACEY CORP. - MANUFACTURED PRODUCTS DIVISION f | EN G 0 D ; STAL a 


45 West 18th Street - New York 11, N.Y. + Subsidiary of Aeronca Manufacturing Corporation 
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NOW... 


THOMPSON 


presents 
lighting 
efficiency 
with built-in 
savings! 


Safer, more efficient outdoor 
illumination is now possible 
at greatly reduced installed- 
cost. Lights mounted on 50- 
ft. poles cover more than 
three-times the area covered 
by those on 25-ft. units. And 
... there’s no need to invest 
in trucks and telescopic 
carriers because mainte- 





10106-TE 


THESE OUTSTANDING 
SAVINGS! 


BETTER OVERALL LIGHTING 
LOWER INSTALLATION COSTS 
m 50% LESS TRENCHING 
50% LESS WIRING 


outside consultants. For example, 
one executive suggested that the 
consultant is ‘like an old maid of- 
fering advice on how to raise chil- 
dren.’ Another remarked that con- 
sultants were generally ‘men who 
can’t make a success in business 
for themselves.’ 

“Since the great majority of the 
executives interviewed had not 
used the services of consultants 
within the preceding three years, 
these attitudes are those of busi- 
nessmen without recent personal 
experience with such services. They 
obviously have little understanding 
of what a good consultant offers 
the small firm. (Nine of the 15 
manufacturers who had used the 
services of consultants expressed 
approval of the results; only three 
expressed dissatisfaction. The four 
manufacturers who had called 
upon universities for assistance all 
reported satisfactory results. ) 

“Both consultants and executives 
of small businesses should, perhaps, 
give some thought to their roles 
in this situation. The attitudes of 
many of the manufacturers sur- 
veyed were based on hearsay, in- 
adequate experience, unfortunate 
selection of a consultant at one 
time, or perhaps an emotional re- 
action of pride in their own abili- 
ties. Businessmen cannot afford 
such nonobjective attitudes where 
the potential gains from the use of 
consulting services are so substan- 
tial. Consultants, on the other hand, 
might re-evaluate the services they 
offer, as well as their advertising. 
It is apparent that an enlightened 
effort in the area of public rela- 
tions is needed.” — Use of External 
Assistance by Small Manufacturers, 
published by the Small Business 
Administration, Washington, D. C. 


On Competitive Bidding 


NO AREA OBSTRUCTIONS 
™ BETTER APPEARANCE 

m LESS GLARE 

wm EASY MAINTENANCE 
INCREASED SAFETY 


“The Housing and Home Finance 
Agency does not require nor rec- 
ommend that an LPA [Local Pub- 
lic Agency] obtain professional 
consultant services on the basis of 
competitive bidding. Many profes- 
sional societies prohibit their mem- 


nance men can disconnect 
and lower fixtures for serv- 
icing in complete safety with 
both feet on the ground. 
wee Request the full 
story... specifi- 
cations ... costs 


and installation 
details. 


THE THOMPSON ELECTRIC COMPANY 
P. O. Box 873-B e Cleveland 22, Ohio 
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EAY 


HIGHLANDER 


COMPLETELY AUTOMATIC 
BOILER-BURNER UNIT 


| 
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Certified rating for 
output. Under- 
writers’ Laboratory 

Approved. % 4 
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PROVEN ECONOMY 


SAVES ON INSTALLATION. The SAVES ON OPERATION. Designed 


new Highlander is a completely to get maximum economy from 


YOUR CHOICE OF HEV-E-OiL, 
HEV-E-DUTY GAS or COMBINATION 
GAS and OIL BURNER 


HEART OF THE HIGHLANDER is the 
famous Industrial Combustion Burner. 
The HEV-E-OIL Burner engineered to 
use inexpensive No. 4, 5 and 6 heavy 
oils is shown here. Available from 5 to 
150 gph. \HEV-E-DUTY Power Gas 
Burners and Combination gas/oil Burn- 
ers from 720,000 to 21,000,000 BTU. 


Write Dept. B-91 for complete information. 
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assembled boiler-burner plant. In- 
stalling one simple unit saves money. 
Designed by Engineers with years 
of experience in matching burners 
and boilers for the exact job — 
whether it is power, processing or 
heating. No problem of taking a 
boiler and trying to match a burner 
to it. The Highlander Boiler-Burner 
unit is design-controlled at the fac- 
tory for maximum reliability. 


INDUSTRIAL 





available fuels. The Highlander is 
built for low pressure or high 
pressure steam or hot water — In- 
dustrial Combustion burner fur- 
nished for a heavy oil, light oil or 
combination of gas/light or gas/ 
Just 2 flue 


passes. Easy Maintenance! Boiler 


heavy oil. Simple! 


interior easily accessible. Reliable! 


Each burner is completely fire tested 
at the factory. 


COMBUSTION 





INC. 
EXECUTIVE OFFICES: 4447 N. OAKLAND AVE., MILWAUKEE 11, WIS. 
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Examples of Johnston Versatility: bers from engaging in competitive 


stints : bidding. An LPA should be free 
Designed to pump to select its consultants on the 
from underground basis of their reputation, compe- 
storage tanks. +1: 

tency, and ability to perform the 
desired services within a reasonable 
time schedule.” — Selecting Con- 
sultants for Project Planning, pub- 
lished by the Urban Renewal Serv- 
ice, Washington, D. C. 


















































Losing Money With Computers 





“The choice of a computer yields 
ways to get together with the man- 
ufacturer in compounding massive 
Keone losses. One should always believe 
SUCTION AND DISCHARGE | in a casually-mentioned probable 
SSE. Gees ~ delivery date implicitly, and hasten 
perfect process or “i 
in-line pump. to assure his comptroller that pay- 
roll will be done completely on this 
BELOW-GRADE SUCTION — machine two days after delivery. 
Po co eae Even a short-sighted manufactur- 
popular for line 
booster service. er who actually delivers on time 
can be depended upon to cooperate 
by failing to send blueprints to 
his customer engineers. 
“The scheduling of machine use 
re FOR VOLATILE FLUIDS is no job for a weenie. This im- 
anerate GASOLINE - CRUDE OIL - AMMONIA - L-P GASES portant key to big losses needs a 
cioned to OP PIPE LINES - REFINERIES - AIRPORTS : 
Can be desien ig and/or competent and calm dunderhead in 
with zero SUCTIO’ ion head charge. He will soon devise ways to 
net posi get a minimum two-day delay as- 
signed to all-high-priority work. A 
qualified assistant can see that a 
suitable number of compiling tapes 
are erased prior to listing. 
“Choosing key punch girls for 
properly-developed surliness is 
frequently overlooked. Clark's 
method of hiring on the basis of 
bust measurement and supplying 
on-the-job training would seem to 
be as sure-fire as any. 
“But the inventive machine room 
supervisor can find ways to get 


COMBINATION WET PIT BOOSTER, La the job done. According to Smith, 
TURBINE-PROPELLER TRANSFER OR 


STRIPPING PUMP— CIRCULATING PUMP — . in the average company with a 
maximum suction lift no expensive priming rt computing laboratory the overhead 


without vapor lock. device necessary. , 
UNLIMITED FLEXIBILITY — Johnst fit iping | t me siren te. toekd be st least 
— Johnstons fit any piping layout— eer } i 
satisfy virtually all pumping requirements. DIRECT DISPENSING — 1.32 times that of all other de 


; For transter of partments combined. This provides 
CHECK THESE OTHER FEATURES: Economy of higher volatile liquids a target at litle Ak ite ee ie 
speeds; Non-overloading power characteristics; and chemicals. . 


Steep head-capacity stability. qualified computer man can easily 


For complete details and typical applications, write exceed a. : 
Ser catattel talieiin. Unfortunately, in spite of the 


best laid plans and all-out efforts 


Versatile JOHNSTON PUMP COMPANY of all hands, it occurs at times 


Vertica/s by 









































3272 E. Foothill Bivd., Pasadena, California 
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IF YOU 

WANT 
SUPERIOR 
PRECIPITATOR 
PERFORMANCE 








A precipitator is a lifetime purchase. Once it is installed, you must live 
with it, whether you like its habits or not. Because of that Buell urges 
you to look for the following features when you are making the major 
investment represented by an electric precipitator. 


CONSTRUCTION 


1. Custom designed, flexible—Buell helps you determine your precipi- 
tator needs, then designs a unit specifically for your requirements. 
Since Buell SF Precipitator sizes change by only 16” increments, you 
can get exactly the size you need, without compromise of size, space, 
and cost. 


2. Simplified erection—Modern construction and assembly-marked 
components and a design that facilitates simple installation, make 
Buell SF Precipitators easy to erect without specialized contractors. 
Erection is supervised by Buell engineers, to ensure satisfactory 
operation. 


3. Rugged construction—Simple, rugged construction gives you high 
efficiency, combined with negligible maintenance costs. 


GAS FLOW 


4. Uniform gas distribution—Buell designs the entire gas system for its 
precipitators—including connecting flues with adjustable turning 
vanes if needed. In addition, at the inlet, special field-adjusting baffles 
ensure uniform flow across the entire face of the unit. Buell has com- 
plete laboratory facilities to determine dust or gas flow pattern with 
specially constructed three dimensional precipitator models. 





ELECTRICAL SYSTEM 


5. Fool-proof power supply—Buell silicon rectifiers are compact, light- 
weight, highly efficient. They need no maintenance—another reason 
for the top performance of a Buell SF Precipitator. 


6. Rigid suspension—The emitting frame of a Buell SF Precipitator is 
hung from four temperature and shock resistant quartz insulators, 
each sealed in an individual heated compartment. With this rigid sys- 
tem, electrical distance from emitting to collecting electrode is held 
constant. This produces uniformly high emission for peak efficiency. 


7. Peak emission—Exclusive Spiralectrode® emitting electrodes are 
fixed top and bottom to the emitting frame. Self-tensioned and per- 
manently aligned, they present areas of maximum emission per unit 
of power input. Top emission can be maintained with maximum applied 
voltage, because Spiralectrodes eliminate misalignment. 


8. Minimum maintenance—The common maintenance headache in 
most precipitators is frequent replacement of emitting electrodes. 
Because of rugged suspension and patented electrode design, Buell’s 
10-year replacement record in this critical area is under 2%. 


RAPPING 


9. Effective rapping—avoids reentrainment—Buell mechanically raps 
one row of electrodes at a time, in a continuous cycle. Special pockets 
in collecting electrodes, and section-by-section rapping in the direc- 
tion of gas flow, ensure against reentrainment. 


You’re sure to be pleased with the superior perform- 
ance and minimum maintenance you'll get with a 
Buell SF Precipitator! Buell Engineering Co., Inc., 
Dept. 47-1, 123 William St., New York 38, N. Y. elec- 
tric precipitators * cyclones * bag collectors - com- 
bination systems - classifiers. Member Industrial Gas 
Cleaning Institute 








New Reliance 
Electro EYE-HYE 


1. Indicates Boiler Water Level 
At Any Distance! 


2. No Pressure Connections! 
3. No Compensating Devices! 
4. Any Number of Repeaters! 
9. 180° Visibility! 
6. Up to 3,000 p.s.i. 

Steam Service! 


WATER LEVEL 


Tp @alama CO en ela iy-ve 


Reliance 
ELECTRO EYE-HYE 





Choose either the exclusive 
Reliance Digital Readout (2 sizes) 
that shows water level with big 
illuminated numerals 








Use a Reliance Ten-Light 
indicator (3 sizes) with 
bright red lenses visible 
from any angle. 


Now you can have unparalleled accuracy, simplicity and safety in a 
remote water level indicator with the new Reliance Electro EYE-HYE. 
All liquid connections are right at the boiler . . . no need for long pressure 
lines or compensating devices of any kind. One Electro EYE-HYE 
measures any variation in height you desire . . . can operate auxiliary 


alarms and/or fuel cutouts. 


Free Literature explaining these and many other advantages available 


on request. Write today. 


The Reliance Gauge Column Co. - 5902 Carnegie Ave., Cleveland 3, Ohio 


2 
® BOILER SAFETY 
eliance iz 
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that something profitable is done 
with computers. For these embar- 
rassing situations we can offer no 
cogent comment other than, ‘Grin 
and bear it!’ or‘... Try, try again!’ ” 
— Jackson W. Granholm, in the 
July 1961 issue of Datamation. 


Whose Fault is Bad Lighting? 


“In part, the blame for low levels 
and quality of illumination in our 
schools lies in the low-bid regula- 
tions. To buy at the lowest price 
can affect the quality of the pur- 
chase from the original general 
contract right down through the 
subcontractors and into the buy- 
ing of school equipment. But — 
give the low bidder the job, or the 
school board may have a messy 
taxpayers’ suit in its lap, so price 
prevails. It will continue to prevail 
until we can arrive at national 
agreement, as illuminating engi- 
neers, on standards, and then edu- 
cate our school boards and even 
the taxpayers as to the importance 
of the standards to be maintained. 

“How can we expect boards and 
the taxpayers behind them to stop 
saying ‘It isn't worth the extra 
cost, when we have no accepted 
standards or real promotion by 
those who are in the position to 
specify or purchase good lighting 
equipment? The lighting industry 
itself has no common language 
nor brightness control specs. | 
believe that, as engineers, we pay 
too much attention to technical 
details rather than the broad bene- 
fits to pupils and teachers from 
concerted action. 

“Let’s not be so scientific that 
we neglect to see the trees in the 
forest. A recommended practice on 
the shelf isn’t worth anything if 
the children must face excess 
glare. Let's at least stop the glare 
even if we get a little commercial. 
We need the purely scientific facts 
to provide sound recommended 
practices, but we also need the 
commercially minded to put those 
practices to work. 

“The IES ‘Recommended Prac- 
tice for Office Lighting’ is com- 
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Water Hunting ... With water all around us, in oceans, lakes and rivers, the hunt 
for suitable water still continues. Practically all water used in industry must be treated before 
use; and Cochrane, specialists in industrial water conditioning for almost a century, are 
constantly finding new and better methods of treating water. @ Cochrane has made many 
significant contributions to the art of water conditioning. They pioneered methods for removal 
of corrosive dissolved gases from water, developments which now form the basis of modern 
deaeration systems... Introduced advanced designs for silica reduction by demineralization . . . 
And in the softening of water, either by ion exchange or precipitation, many outstanding 
installations are meeting the stringent requirements of today’s industry. @ Regardless of 
the raw water analysis, Cochrane’s experience, covering every phase of water treatment, 
is your assurance of an unbiased recommendation and satisfactory performance. In water 
conditioning . . . the name is Cochrane. For complete equipment catalog, write on your 
company letterhead to Cochrane Division, Crane Co. 3112 N. 17th Street, Phila. 32, Pa. 


at the 
heart 
of home and 
industry 


® 
COCHRANE DIVISION CRANE WATER CONDITIONING 


plumbing 
heating ¢ air conditioning 
valves and piping 
electronic controls 
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plete and working. When the 
schoolroom practice is completed 
(soon, I hope), let’s tell the facts to 
every spec writer, engineer, archi- 
tect, school superintendent, and 
board member, to everyone who 
has any part in the purchase of 
school lighting equipment. Let's 
not forget to tell the lamp manu- 
facturers, the makers of lighting 
equipment, producers of parts, the 
electrical contractors, just one 
story, the IES one.” — George P. 


Wakefield, The Wakefield Co., 
Vermilion, Ohio, in Illuminating 
Engineering, June 1961. 


The Consultant and the Speculator 


“Let us take an actual example. 
Some years ago a man I know 
leased ground in order to build an 
apartment house in the East Fifties. 
As usual, the first term of the lease 
was 21 years. He borrowed money 
from an insurance company to fi- 
nance what he alleged to be 65 





? BUBBLES BEMUTY 


An accent of color with the grace- 
ful sweep of clean design —that’s 
the new HAWS 2-bubbler Model 
10F! Patterned after the popular 
Model 10Y (3-bubbler fiberglass 
model), this tough, vacuum molded 
fiberglass plastic unit is equipped 
with HAWS exclusive anti-squirt, 
vandal proof fountain heads. All 
visible trim is chrome plated. 
Select white or any of five dec- 


orator colors at no extra cost. 
* 


For details on HAWS’ full line, 
write for the latest catalog — or 
check your Sweets File. 


HAWS MODEL 10F 


IN COLORFUL 
FIBERGLASS 
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LOOSE KEY STOP 
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Products of HAWS DRINKING FAUCET COMPANY 


1441 Fourth Street, Berkeley 10, California 


Export Dept.: 19 Columbus Ave., San Francisco 11, California 





percent of the building’s cost. But 
in reality, the sum he got covered 
80 percent of the money required. 
(His architect and engineer had 
to back up his inflated estimate of 
the funds needed or they would not 
be hired for his next job.) Then, 
having paid only 20 percent of 
the building costs with his own 
money, he claimed and received 
‘double depreciation’ on the com- 
pleted structure — i.e., he was al- 
lowed to deduct from his taxable 
income that year an amount close 
to 10 percent of the cost of the 
building structure. 

“By taking these annual tax de- 
ductions, this builder saved a sum 
of money nearly large enough to 
repay his original investment dur- 
ing the first three years of owner- 
ship, above and beyond his profits 
from rent. He then sold the apart- 
ment house, liquidating his cor- 
poration in order to pay a single 
capital-gains tax on the high prof- 
its. This sale returned his invest- 
ment to him a second time, and 
the additional profit was subject 
only to a tax of 25 percent.” — 
from “The Coming Bust in the 
Real Estate Boom,” by Daniel M. 
Friedenberg, in Harper's Magazine, 
June 1961. 


Miss Universe Still An Engineer 


“Marlene Schmidt woke up today 
in the executive suite of a luxuri- 
ous hotel and put aside for a year 
a $53-a-week job as an electronics 
engineer. 

““But when the year is over, I 
will return to the job,’ said the 
newly crowned Miss Universe, 
from Stuttgart, Germany. ‘I have 
been given a leave of absence by 
my employer. Engineering is my 
career. I’ve been interested in tech- 
nical subjects since I was 5.’ The 
stately Fraulein Schmidt, a five- 
foot, eight-inch blonde, whose 
measurements are 364-23-36 inches, 
had lived alone in a single room 
in Stuttgart. She defected from 
East to West Germany only a year 
ago with her mother and a sister.” 
New York Times, July 17, 1961. “* 
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Structural Engineer: Dr. Pier Luigi Nervi 


NELSON COMPOSITE BEAMS...MUSCLES FOR BUS TERMINAL 


This is a model of the two-block-long, three-level 
George Washington Bridge bus terminal, New York 
City. Esthetic architectural design provides a “‘built- 
in” feeling of movement. Composite Design provides 
a “built-in” certainty of strength. Composite Design 
is the “tying” or “bonding” of concrete floor slabs to 
steel beams by welding Nelson Stud Shear Connec- 
tors to the top flanges. When the concrete sets, the 
three elements act as a unit. This unit is called 
the Nelson Composite Beam. This design technique 
helps meet load requirements with shallower, less 
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costly steel beams (or increases strength with the 
same size beams). It provides longer spans with 
greater load-carrying capacity per pound of steel. 
More unobstructed floor space through wider spacing 
of columns. For information 
about Composite Building Con- 
struction, write to NELSON 
STUD WELDING, Division of 
Gregory Industries, Inc., Dept. 
14, Lorain, Ohio. 


GREGORY 


INDUSTRIES 
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Building: 270 Peachtree 
Building, Headquarters 
for Georgia Power 
Company. 

Owner: Henry C. Beck, Jr 
and Joe B. Hutchison, 
Atlanta, Ga. 

Architect: Finch, 
Alexander, Barnes, 
Rothschild & Paschal, 
Atlanta, Ga. 

Consulting Electrical 

Engineer: Thomas E. 
Blakely, Associates, 
Atlanta, Ga. 

General Contractor: 
Henry C. Beck Co., 
Atlanta, Ga. and 
Dallas, Texas. 

Electrical Contractor: 
Bagby Elevator & 
Electric Co., Atlanta, Ga. 

Westinghouse Distributor: 
Wesco-Atlanta. 
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Georgia Power 
Building 





C. A. Alexander, Architect, and Earl 
Blakely, Consulting Engineer, shown in the 
handsome lobby of the Georgia Power 
Headquarters office building. Lobby was 
designed to showcase mechanical and elec- 
trical equipment and stress the importance 
of electrical services in modern office build- 
ing operation, Westinghouse motor con- 
trol center at right groups combination 
pig ait i Starting units into one structure affording 
flexibility, accessibility and safety. Modu- 
lar construction features tilt-out design to 
isolate starters from bus for extreme safety 
in maintenance and inspection. This motor 
control center controls and protects me- 
chanical room pump and fan motors, 
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TTL 
eT TT Discussing the low case temperature of a 
Wathe atte tthe ' 300 KVA type DT-3 dry-type transformer 
/. AMDT TE ; 2 ; are J. W. Tysinger, Westinghouse Sales 
Engineer; T. E. Luther, Building Super- 
intendent and Earl Blakely. Silicone insu- 
lation in this class H (150°C) transformer 
offers greater resistance to heat . . . pro- 
vides a greater range of safety for over- 
loads . . . thus prolongs transformer life. 
This transformer steps 480 volts down to 
120/208 wye for distribution. Westinghouse 
convertible type CDP panelboard at left 
contains De-ion® circuit breakers for posi- 
tive protection against short circuits and 
over-loads. 
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Atlanta 


Designed with an all-electric concept, the 

22-story 270 Peachtree Building — 

Atlanta’s newest skyscraper—serves as 

headquarters for the Georgia Power Com- 

pany. Some of the electrical statistics: 

Service voltage— 266/460 

Service entrances—Two 4,000 ampere bus 
duct runs 

Main breakers—Two 4,000 ampere, 
parallel 


J. E. Chambers; O. U. Moore, Jr., Con- 
tractor Job Superintendent; and Earl 


Connected load—8,000 kilowatts 

Estimated demand—4,035 kilowatts 

Air conditioning— 1,000 tons (two 500-ton 
units) 

Ninety kilowatts of lighting per floor 

Eighty-seven kilowatts resistance heating 
per floor 

Total electric load—23 watts per square 
foot in office areas 


Blakely, discussing a Westinghouse motor 
starter panel. Two such panels are located 
on each of the building’s 22 floors to con- 
trol supplementary perimeter heaters. New 
motor starter panels afford grouping when 
a small number of circuits are to be con- 
trolled. Low-impedance bus duct runs at 
rear feed electric heating. Bolt on power 
take-off devices limit high fault currents 
available in the system, protecting all elec- 
trical devices. 


Top view of low-voltage switchgear shows 
two runs of 4,000-ampere low-impedance 
bus duct handling incoming power and 
nine 800- to 1600-ampere feeder runs. Six 
of these runs serve as vertical rise feeders 
that carry full power to all building loads. 
Bus duct was specified for its flexibility for 
future load growth additions . . . also, bus 
duct has a lower installed cost than cable 
or conduit. A high degree of coordination 
was necessary on this job to insure equip- 
ment match-up. Westinghouse provided 
this coordination in a complete line of 
quality equipment. 








Earl Blakely, T. E. Luther and J. R. 
Miller, Westinghouse Construction Engi- 
neer, discuss metering on main assembly 
of metal-enclosed low-voltage draw-out 
switchgear. Incoming power is fed into two 
main DB 100 air circuit breakers. Electri- 
cally operated DB-50 breakers serve as 
feeders and another is used as a tie breaker 
so that entire board may remain energized 
during emergency. Current limiting fuses 
are mounted in series with all breakers to 
protect against high fault currents avail- 
able. Westinghouse DB breakers were spe- 
cified, since so much of the building load 
is fed from each breaker that dependable 
service from a heavy-duty breaker is an 
absolute requirement. 


J. E. Chambers, Vice President, Bagby 
Elevator & Electric Co., and H. H. Cook, 
WESCO, inspect a Westinghouse Life-Line 
combination starter. A convenient start- 
stop button is mounted in the cover of this 
size | Class 11-206 combination starter de- 
signed for across-the-line voltage starting. 
A type AB-I 100 ampere circuit breaker is 
mounted at right. This breaker utilizes the 
De-ion principle of arc extinction which 
stretches and extinguishes an arc faster, 
with less contact temperature rise than any 
known system. 





J. J. McDonough, President, Georgia 
Power Company and A. H. Wade, Jr., 
Manager, General Services Department, 
entering one of six high-speed Westing- 
house Selectomatic® elevators located in 
the building. Comfortable cars are finished 
in white decorator Micarta”® and are 
equipped with intercom and music. They 
serve this 22-floor building quickly and 
efficiently at 800 feet per minute. 


Lobby floor office area of Merrill, Lynch, 
Pierce, Fenner and Smith, comfortably 
illuminated by 2’ x 4’ Westinghouse Main- 
liner fluorescent fixtures. Mainliners are 
available in a variety of sizes and mount- 
ing arrangements with a full line of shield- 
ing media for complete flexibility. In this 
installation Owens Corning Polarizing 
Panel shielding was utilized to eliminate 
glare on the automatic stock board. 


Specify Westinghouse for completeness of 

product line . . . for complete service— 

before, during and after construction . . . 

for complete dependability. You can be sure 
. of it’s Westinghouse. 


Westinghouse (~w) 
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THE MULTI-VENT SYSTEM OF LIGHTING AND AIR DIFFUSION 


20% MORE LIGHTING EFFICIENCY 


Through exclusive patented design 
the Multi-Vent system, the only true 
combination, directs the air 

through the troffer, bypassing 

the lamps, thereby creating a 
controlled lamp cooling effect. 

Heat is drawn out and away from 
the lamps assuring operation at close 
to optimum temperature. The result 
is guaranteed greater lighting 
efficiency with uniform color control. 
Write for Multi-Vent technical data. 


THE MULTI-VENT SYSTEM GIVES YOU 
More light output 

Longer ballast life 

True lamp color—all lamp types 

Reduced maintenance 

Superior room air-conditioning—no stagnation 
Trade union approved installation procedure 
Ease of installation—actual lowest cost 

Quick, low cost air distribution balancing 
Flexibility of wall placement—no rebalancing 
No ceiling or wall smudging—lowest maintenance 
Quietest air diffusion—no drafts 

Lowest total cost—ask for our comparison data 


THIS SYSTEM IS AVAILABLE FROM 
THE FOLLOWING MANUFACTURERS: 


COLUMBIA 

Columbia Lighting 
Spokane, Washington 
MILLER 

The Miller Co. 

Meriden, Connecticut 
PYLE-NATIONAL 

The Pyle-National Company 
1334 N. Kostner Avenue 
Chicago 51, Illinois 
SYLVANIA 


Sylvania Electric Products, Inc. 
Wheeling, West Virginia 
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The New Projects 


Power Plant Addition 


The capacity of the Conesville station of the Colum- 
bus and Southern Ohio Electric Company will be 
boosted 50 percent by the addition of a third, 125,000- 
kw generating unit. The plant is located south of 
Coshocton, Ohio, on the Muskingum River. 

The project, designed by Black and Veatch, Kansas 
City, Missouri, calls for erecting and setting the new 
turbine generator; extending the condenser gallery 
and controls enclosure; and installing boiler feed 
pumps, air compressors, service condenser, piping, 
electrical work, and auxiliary equipment. The instal- 
lation will be partly enclosed, with the boiler and 
turbine generator being exposed to the weather. 
Plans also call for enlargement of existing river intake 
and discharge facilities. 

This is one of four plants operated by this company, 
which serves 22 counties in Southern Ohio. The new 
plant will be in operation in late 1962. 

Parking Ramp Has Heated Slab 

Holland-Besecke & Kurtz, Milwaukee consulting firm, 
has designed a heated access ramp and parking area 
for the Marshall and Ilsley Auto Bank, Milwaukee, 
Wisconsin. The system employs 42,000 feet of 
wrought iron pipe imbedded in a sinuous pattern in 
the ramp and deck slabs. A 50 percent ethylene glycol 
solution circulates at temperatures between 120 and 
140 F, melting up to one inch of snow per hour. 
Brust and Brust, Milwaukee, was the architect. 


New Texas Hotel 


Construction will soon begin on the Hotel America, 
the second structure to be built in Houston’s $100 
million Cullen Center project. The $6 million, 12- 
story building was designed by Welton Becket and 
Associates, Los Angeles, who also designed the 21- 
story Jefferson office building on the same site. 


Lighting for Insurance Building 


Claimed to set new trends in engineered lighting, the 
modular design of the National Life Insurance Com- 
pany offices, Montpelier, Vermont, permits integrated 
illumination, acoustical control, fire protection, and 
space partitioning. Ceiling area equivalent to 3% 
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acres employs over 9000, 4-ft square luminaire units 
which combine acoustic noise attenuation, ventila- 
tion, and air conditioning ducts. The Thompson En- 
gineering Company, Boston, Mass., did the electrical 
and lighting design. 


New Maytag Office 

The Maytag Company, Newton, Iowa, has just com- 
pleted a new 140,000 sq ft, 3-level addition to its 
existing headquarters building. The project involved 
building the new structure, then stripping the exist- 
ing office building and incorporating it into the over- 
all design. Unusual 2-story-high, precast concrete 
exposed aggregate panels were used to unify old and 
new building exteriors. The air conditioning system 
was designed by William E. Nanes, Des Moines. 
Brooks-Borg, Des Moines, was the architect. 


First Aluminum Bridge 

The first aluminum bridge in the United States is 
being built across the Appomattox River at Peters- 
burg, Virginia. Claimed to be competitive with con- 
ventional materials, the structure will measure 28-ft 
wide by 97-ft long, and will employ stressed-skin 
construction similar to that used in aircraft. The 
composite concrete-aluminum deck design calls for 
6061-T6 alloy, specially formulated for strength and 
corrosion resistance. The consulting engineering firm 
of Hayes, Seay, Mattern and Mattern served as con- 
sultants to the Virginia State Highway Department 
on this project. 


African Power Dam 

Ghanian agencies have announced plans to build a 
200,000-kw hydroelectric power station at Bouis on 
the Black Volta. In addition to the station itself, the 
project involves two dams, the main structure meas- 
uring 2100-ft long by 370-ft high, and a smaller up- 
stream dam 1200-ft long by 120 ft high; and trans- 
mission lines. Principal power user will be the 
VALCO aluminum smelter; excess power will be 
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The new Globe 

system of channel framing, with fit- 
tings, provides a wholly new concept 
for on-the-spot erection of fluores- 
cent fixture supports, racks, concrete 
inserts, tubing, pipe clamps and for 
all general construction purposes in 
your plant. It is completely adjust- 
able, re-usable and demountable. . . 
the new triple grip nut permits 
greater variation in erection. .. it can 
be set-up with only a hack saw and 
a wrench by your own work force... 
and there is a large group of fittings 
which provide maximum holding 
strength to meet every framing need. 








Globe Channel assembly is as easy as ABC 


on ae 


Insert Globe Channel Tighten bolt with 
Lock Nut into channel Place fitting and — wrench...assembly 
at desired point. — Insert bolt. is complete. | 








New, 36 page fully illustrated catalog . .. yours FREE. Write today 


Stocks in all principal cities. Consult yellow pages in phone book 
under “Electrical Equipment and Supplies."’ 
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transmitted via power grid to southern Ghana. The 
project is financed through Soviet credits for 160 
million rubles. 


London Exhibition Center 


A 1016-ft high glass and concrete exhibition center 
is being planned in London, England, for the site of the 





London’s new Crystal Palace resembles a Christmas tree. 


original Crystal Palace. The main support for the 
structure is a 1000-ft high round concrete trunk. It 
is 128-ft in diameter at the base, and tapers to 30-ft 
in diameter at the top. Five exhibition areas will be 
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Typical installation: Outdoor sections on the roof; indoor sections hung on columns. 


New Carrier Heat Pump Weathermakers 
are practical even in colder climates 


If you are planning or specifying the heating system 
for a new plant, or replacing a plant’s heating system, 
the Carrier Heat Pump Weathermaker* is well worth 
considering as an investment that can save your client 
money. It is no longer true that climate is a deterrent 
to choosing a heat pump. The improved designs of 
these all-electric Weathermakers combined with the 
heat load from concentrations of light, machinery and 
people in industrial applications now make it possible 
to operate heat pumps as economically in colder cli- 
mates as many types of conventional systems. 


Besides operating economies, these heat pumps are 
space savers, too. The indoor sections of these versa- 
tile Carrier units may be suspended from the ceiling, 
hung on the walls, or they may stand on the floor. The 
arrangement shown above is for a one-story plant of 
about 30,000 square feet. The indoor sections are 
hung on columns to allow the freedom of four-way 
air discharge; the outdoor sections are installed on the 


roof. Other arrangements can be tailored to your own 
particular requirements. 


There are other dividends as well. Because it is 
all electric, soot, smoke, flame, fuel lines and storage 
tanks are eliminated from the heating system. Because 
it is also air-cooled, it requires no plumbing, water, or 
water towers. Because it is a one-system heating-and- 
cooling package, maintenance costs are cut. Fewer 
moving parts mean less servicing. And because a 
Carrier Heat Pump Weathermaker operates year-round, 
the normal expense resulting from seasonal startups 
and shutdowns is eliminated entirely. 


Carrier manufactures a complete series of packaged 
heat pumps in addition to other air conditioning equip- 
ment. You can depend on your Carrier representative 
to make an impartial recommendation best suited for 
the job. Call him... he’s listed in the Yellow Pages. 
Or write Carrier Air Conditioning Company, Syracuse 
L, ee 


* Reg. U.S. Pat. Off. 


GED Air Conditioning Company 
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The QUICKEST way to get 


REINFORCED CONCRETE 
DESIGNS | tas itt.-seeae 


Edition ... Fourth Printing 
This valuable handbook provides Reinforced Concrete Designs 


worked out in accordance with the latest A. C. |. Building Code. 
Fourth printing includes new column design tables using 
special large-size bars, #14S and #185, in 60,000 and 
75,000 psi yield point steels, plus additional information on 
Waffle Slabs. Send check or money order today. 


over 80,000 
copies in use 


‘£00 


10-Day, Money 
Back Guarantee 


NO C.O.D. 
ORDERS 


Prepared by the Committee 
on Engineering Practice 


CONCRETE REINFORCING STEEL INSTITUTE 
38 S. Dearborn St. (Div. M), Chicago 3, Illinois 





Relax and Play 
on Mobile Bay 


A distinguished resort that's as popular for corporation meetings 

as it is with honeymooners and vacationing families! Occupying 

Point Clear on Mobile Bay, Grand Hotel is an internationally- 
famous pleasure-land for the discriminating. 
Superb cuisine and luxurious comfort in the 
intimate club atmosphere of a 350-acre estate. 
100% air conditioned. American Plan. 


POINT CLEAR, ALABAMA 


Home of Lakewood Golf Club, scene of All-Star 
Golf matches {ABC) and annual Seniors’ Tourna- 
ment, 


James P. Pope, Resident Manager 


GRAND HOTEL — Point Clear, Alabama 


Murray Stevenson, Vice President 
Owned and operated by Southern Industries Corporation, Mobile, Ala. 
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formed, accessible from elevators and stairs within 
the core structure. Inverted concrete cones cast to the 
core form the enclosure for lavatories, stores, and 
services; they also support precast concrete columns, 
which in turn support the outer ends of the precast 
radial concrete deck planks of the exhibition area 
floors. The building was designed by Ove Arup and 
Partners, consulting engineers, and Jellicoe, Ballan- 
tyne & Coleridge, architects. Both of these firms are 
located in London. 


Million Dollar Clubhouse 


The Detroit consulting firm of Laucomer, Manser 
and Brown designed the new Hazel Park Harness 
Raceway clubhouse with only four vision-obstructing 
columns. Cantilevered seating-deck framing projects 
22 feet from the column line, and the longer roof 


(se 


 capaeaumememeaiee 


Hazel Park Clubhouse building shown under construction. 


cantilever is supported on more closely spaced col- 
umns bearing on a series of plate girders behind the 
main columns, thus providing a counterbalancing 
reaction to the upper deck cantilever. With this con- 
struction, the four-story structure ultimately will con- 
tain some 850 tons of steel. 


Anchorage Plans for Two Decades 


The city of Anchorage, Alaska, is considering a 20- 
year growth and expansion plan blueprinted by 
Wilsey, Ham and Blair, of Milbrae, California. The 
plan, a year in the making, is designed to insure the 
optimum development of a 140-square mile metro- 
politan area by the year 1980. To cope with an es- 
timated 1980 population of 225,000, the engineers 
recommended nine self-contained planning areas of 
four to six square miles apiece, and five major in- 
dustrial employment areas strategically located with 
regard to transportation and utilities. The plan also 
outlines the municipality’s need for borough govern- 
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Here’s an all-new sealed beam floodlight series you’ll want to 
know all about! Covering the entire range of applications, the new Crouse/ Hinds 
PAR-beam Floodlights are available as follows: 150-300W for both medium and 
mogul screw base lamps. 300W and 500W, prong base, in portable, flat base or 
stem-mounting styles. Accessories include mounting plates, hoods, color screens. 


Write for Bulletin 2727, 
or see your Crouse/ Hinds Distributor. 


OFFICES: Atlanta Baton Rouge Birmingham Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City 
los Angeles Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh Portland, Ore. St.Lovis St. Paul Salt Lake City Son Francisco Seattle Tampa Tulsa Washington 
RESIDENT REPRESENTATIVES: Albany, N,Y., Baltimore, Md., New Haven, Conn., Reading, Pa., Richmond, Va. 

Crouse-Hinds of Canada, Ltd., Toranto, Ont. Crovse-Hinds-Domex, S.A. de C.V. Mexico City, D.F. Peterco, Sao Paulo, Brazil 
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Now...One Source 
for Timing 
Controls and 





With Zenith Equipment you can 

time your heavy load circuits and 

get both the control timer and the 

contactor from one source. Equip- 

ment can be mounted in the same cabinet for con- 
venience and compactness. This saves expensive 
interwiring in the field. 


Typical applications are parking lots or field light- 
ing (time switch and contactor) and /m, 
arc lamp control (interval timer and / é® 


contactor). 
) . ay 
Request full details. Ask for information on we 
all Zenith Timers and Contactors. coe 


152 WEST WALTON STREET hd CHICAGO 10, ILLINOIS 
See Classified Directory under Electrical Equipment for Local Representative 





AUTOMATIC 
SAMPLERS 


Specialists in 
automatic sampler 
engineering for 
quality control. 


COMPLETE LINE OF SAMPLING AND SAMPLE 
PROCESSING EQUIPMENT 
Wet, dry and dust-tight units. Simple, reliable, automatic. 
Units with cutter travel to 10’ and longer. New bottom-dump 
dry cutters (patent pending) for use where headroom is 10” 
or less. 

Dimensioned layout drawings and specifications 

sent on request. 


reduces bulk of material 
taken — often eliminates 
cost of secondary sampl- 
ing—without affecting re- 
liability of sample. 


A swe 


DENVER comrany 


1400 17TH ST. * DENVER, COLORADO + CH 4-4466 
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mental authority to be exercised in the absence of 
a formally established area-wide government. 

The city population is now 82,800, half of which 
lives within the present 12-square mile incorporated 
area. The plan under consideration for city expansion 
is based on previous technical ground water, soils, 
and geological investigations by the city’s planning 
board, the USGS, Alaska Railroad, CAA, Weather 
Bureau, and the consulting engineers. 


Engineering Center Controls 


The $12 million, 20-story United Engineering Center 
in New York City will be one of the first high-rise 
structures to use under-window induction units ca- 
pable of automatic heating-cooling control at constant 
air and water flow rates. Steam at 125 psi runs the 
centrifugal water chillers, which, combined with an 
absorption refrigeration system, produce 900 tons of 
refrigeration. The system was designed by Jaros, 
Baum and Bolles, consulting engineers, with head- 
quarters in New York City. 


Largest Aluminum Dome 


The largest aluminum geodesic dome in the United 
States has been erected at the Harbor Point Shop- 
ping Center, in Marin County, California. The only 
larger aluminum geodesic domes in the world are the 
Kaiser Exhibition Domes in Paris and Moscow. The 


Marin County geodesic dome forms supermarket enclosure. 


Marin County structure is gold-anodized and 200-ft 
in diameter. It was designed by John Bolles, of San 
Francisco, and erected by R. C. Mahon. 


West Pakistan Development Program 


The Water and Power Development Authority of 
West Pakistan has selected The Kuljian Corporation, 
of Philadelphia, to provide complete engineering 
services for a multimillion dollar electrical genera- 
tion project at Quetta. The completed project will 
provide electrical power for irrigation of the now un- 
productive lands in the Quetta region, increase out- 
put of coal reserves in the area, and provide power 
for planned industrial growth. The Kuljian firm has 
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FORGET THE CHIMNEY WHEN YOU SPECIFY 
A WEIL-McLAIN TYPE “J” GAS BOILER 


The Weil-McLain Type “‘J’’ Cast Iron Gas Boiler does not need 
a high chimney which breaks up the smooth sweep and flow of 
modern architecture...nor is a draft fan necessary. It conforms 
to A.G.A. venting requirements. ..products of combustion can 
be expelled with only a 5 foot vent riser beyond the draft hood 
openings. Where building conditions require a longer vent, 
design and sizing data are available from Weil-McLain. 


Other highlights of ‘'J’’ Boiler design 
. A.G.A. approved efficiency of 80%. 
. Compact design saves boiler-room space—up to 50%. 
. A.G.A. approved for all gases. 


. Electronic controls and pre-wired control panels engineered 
as part of unit. 


- No refractories, motors, fans, tubes or water treatment. 
. Can be assembled at any stage of building construction. 
. 33 sizes in 500 gross sq. ft. increments permit close sizing. 
Send for Bulletin C-297. For oil boiler information see Engi- 
neers’ Product File or Sweet’s Architectural File. 


R 
WEIL: Me LAI iM Type "J" Gas Boiler 


Net I=B=R Ratings, steam and 


CAST IRON BOILERS = *0itRv*. 


WEIL-McLAIN COMPANY .«- Dept. DD-91 - MICHIGAN CITY, INDIANA 
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it's yours for the 
asking ... you'll find 
it a booklet of value 
to your work. 


abe 


tin WMovew THAT CAN BE USED IN ALL 


COMMERCIAL OR INDUSTRY INSTALLATIONS 











Fully illustrated, with a most attractive cover, the booklet illustrated above 
has all the details you need to know on Greenheck Propeller Air Movers . . . 
construction features, dimensional data, electrical characteristics, performance 
chart — on both Greenheck Belted Propeller SB-Line Air Movers . . . Green- 
heck Direct Drive SD-Line Air Movers . . . and Greenheck Economy Line Air 
Movers — with accessories illustrated. It's defin'tely the information you'll want 
to have handy for quick reference. 


Greenheck Propeller Air Movers are designed for a wide range of applications. 


¢ Factories « foundries «+ paper mills 

* Power plants ¢* garages ¢* farm buildings 
* Schools ¢ gymnasiums «+ motels 

¢ Laundries « dry cleaning plants 





FAN ¥% VENTILATOR CORP. 
SCHOFIELD @ WISCONSIN 


GREENHECK 








King MANOMETERS 


Measure PRESSURE, VACUUM and FLOW with 
UNFAILING ACCURACY — at MINIMUM COST 


King Manometers are rugged, low-cost instru- 
ments for measuring pressure, vacuum, differ- 
ential pressure and related phenomena with 
the inherent basic accuracy of a U-tube. 
Types and sizes for every service, with wide 
choice of scales, mountings, materials. 


U-Type Manometers 

Single Cleanout (shown at left); Double 
Cleanout; with 3-Valve Manifold; Inverted — 
6” to 130” range. 


Well-Type Manometers 
Low-Well (shown at right); Raised-Well; 
Adjustable-Well — 6” to 130” range; Instru- 
ment Test (8-scale); Barometric; Flowmeter; 
Inclined-Tube; Draft Gages. 


Multi-Tube Manometers 

With individual wells in fixed position (2 to 
20 tubes); with common wells, fixed or ad- 
justable (5 to 20 tubes); Photo-Manometers 
(2 to 100 tubes) — to 130” range or greater. 


KING MANOMETER CATALOG explains basic principles; 
simplifies manometer selection; includes indicating liquids and 
accessories. May we send you a copy? 


wr) 


ee KING ENGINEERING CORPORATION 
‘ 3215 S. State St Ann Arbor, Michigan 
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been assigned the site investigation and feasibility 
report, design, engineering, procurement, construc- 
tion supervision, acceptance testing, and initial opera- 
tion of the $7.5 million project. 


New York State Theater 


A New York State Theater will be built at a cost of 
$18 million on the site of the Lincoln Center for the 
Performing Arts, New York City. Of the total cost, 
$15 million will be the State of New York’s contri- 


New York State Theater in Lincoln Center, New York City. 


bution to the 1964-65 New York World's Fair. Philip 
Johnson Associates, New York, has introduced con- 
tinental seating, an expanse of foyer space for ex- 
hibitions and receptions, and a unique design which 
permits one-price admission because all seats are of 
equal desirability. 


Infiernillo Hydroelectric Plant 


The second largest dam in Latin America is being 
built on the Balsas River, between the Mexican 
states of Michoacan and Guerrero. This $125 mil- 
lion project will be primarily earth (rock, clay, grav- 
el) construction, with an underground power plant. 
Seventeen tunnels, up to 18-ft in diameter, are being 
constructed by ICA, Mexico's largest contracting 
company. The Swedish engineering firm of Widmark 
and Platzer is supervising construction — a novelty, 
since this is the first time that a Mexican general con- 
tractor has hired a consultant. 

Swedish drilling and blasting methods are being 
used to heighten blast effect, and enable the use of 
smaller, lighter drilling tools. “Grafted” bolts are 
used in tunnel reinforcement instead of steel ribs, 
and, where feasible, tunnel ceilings are grouted and 
reinforced with steel to stabilize the tunnel arch. 
Special priority is being given construction of the 
two main diversion tunnels during the 1961 dry sea- 
son to avoid flood damage to the work which has 
been completed to date. — 
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NEW! N-DECK — Available in 
lengths from 6’0” to 28’6”. Car- 
ries normal roof toads over 
spans up to 16’0”. Especially 
practical for canopies. 


pom 


aL 
ai 
A-DECK — For purlin spacings 


not exceeding 8'4”. 
provide deck surface that sup- 


ports the thinnest or softest | 


types of insulation. 


B-DECK — For spans to 10/0”. | 
Wide rib distributes metal for | 
greater structurai efficiency. | 
Well suited for use as side wall | 
> .70. Used for spans to 10’0”. 


panels. 


T-STEEL—New! Galvanized only. | 


For clear spans to 32’0”. Adapt- 
able to acoustical and flush, 
luminous ceiling treatments. 
Provides superior diaphragm to 
resist seismic and wind loads. 


Narrow ribs | 


"WJ 

NEW! N-ACOUSTIDECK — Steel 
deck and acoustical ceiling in 
one panel. For spans to i6'0”. 

Noise- Reduction Coefficient, .70. 


H-DECK — New! For simple 
spans to 20’0” — 3” and 414” 
depths. Especially practical to 
cover walkways in shopping 
centers, schools, other installa- 
tions. Also available in Acousti- 


B-ACOUSTIDECK — Two-in-one 
panel combines steel roof deck 
with acoustical ceiling having 
Noise-Reduction Coefficient of 


LO OO x, en, 


-— 


RIBFORM — High-tensile, gal- 
vanized steel form for concrete 
slabs over spans up to 8’0”. 
Three types: Standard, Heavy- 
Duty, Super-Duty (shown). 


-—- 27° Coverage ——__—-+4 


Expansion projects and new buildings get under cover 
fast and economically, when you specify an Inlan 
roof system. 

Inland steel deck is easy to handle and weld in place — 
in any weather that a man can work. Effects of con- 
struction abuse are held to a minimum, since A, 
B, C, and H decks are Bonderized, then cov with 
a baked-enamel pce that resists on-the-job damage. 
One field coat o t over this is usually enough. 

In concrete-over-steel construction, Inland Ribform 
supports wet concrete with minimum deflection. Rigid 
sheets are quickly and inexpensively attached to sup- 
ports — in place, they provide a safe work platform 
for crews. 

Write for catalog 248—see Sweet’s section 2i/Inl. 
For help on unusual problems, you can draw on 
the diversified experience of Inland sales engi- 
neers. Write or call your nearest Inland office. 


stee! famity 


ENGINEERED PRODUCTS DIVISION 


INLAND STEEL 


PRODUCTS COMPANY 
Dept. |, 4149 West Burnham Street 
Milwaukee 1, Wisconsin 


EP-SA 


ATLANTA, BALTIMORE, BUFFALO, CHICAGO. CINCINNATI, CLEVELAND, DALLAS, DENVER, DETROIT, HOUSTON. KANSAS CITY, LOS ANGELES, MILWAUKEE. MINNEAPOLIS, NEW ORLEANS, NEW YORK. ST. LOUIS 
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DESIGN FROM DAY-BRITE 


( Yubredacijn 


TIARA 


c > 


Just 3 He" slim! New Day-Brite face brightness *++ NO hot Spots, 

TIARA Provides a Clean, modern Lighting quality is definitely 
before Possible with a Day-Brite. 

Surface-mounted unit. 

A distinctive Glow around its wafer. 


- For Complete infor. 
+ Contact your Day-Brite 
representative OF write for free 
8-page TIARA booklet, Day-Brite 
Lighting, Inc., 6: . 
St. Louis 15, Mo., and San 3 
interest. There Calif. in Canada: Amalgamated Elec’ 
riation in sur. tric Corp., Ltd., Toronto 6, Ont. 


NATION'S LARGEST MANUFACTURER OF COMMERCI A, AND INDUSTRIAL LIGHTING EQUIPMENT 


Lens by Holophane Co., Ine, 
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FOR SUPER-PRESSURES...20,000 PSI PLUS 
W-K-M Through-Conduit Gate Valves 


When you need a valve up to 2 - 9/16” bore, with a 
perfectly smooth through-conduit passage—no cavi- 
ties and no projections—capable of a total seal up 
and downstream, specify W-K-M Through-Conduit 
Balanced Stem Gate Valves. No other valves can 
control high-volume products at super-pressures as 
efficiently and positively as these. The double-wedge 





When So Much Depends on a Valve...Specify W-K-M. 








parallel-expanding gate makes a dead-tight mechan- 
ical seal in either open or closed position. A bottom 
stem cancels out stem thrust for spin-open, spin-shut 
operation. These are the easiest-operating high- 
pressure valves ever made. Send for full information 
on W-K-M Through-Conduit Balanced Stem Gate 
Valves ...P. O. Box 2117, Houston 1, Texas. 


Easy ‘‘Spin-Open”’ 
Operation 


Positive Shut-Off 





Metal-to-Metal 


els (ESS eae 


Through-Conduit 
Co 


W-K-M DIVISION 


ACF INDUSTRIES 
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At its recent annual meeting in 
Denver, the American Scciety of 
Heating, Refrigeration and Air- 
Conditioning Engineers awarded 
the F. Paul Anderson Award to J. 
Donald Kroeker, J. Donald Kroeker 
& Associates, of Portland, Oregon, 
“for outstanding contribution to the 
advancement of the science of heat- 
ing, ventilating, refrigeration, and 
air conditioning.” 


KROEKER 


John Girand, president, Johannes- 
sen & Girand, Inc., consulting en- 
gineers, Phoenix, Arizona, has been 
appointed to the Arizona State 
Board of Technical Registration. 
He will serve a three-year term. 


Earle V. Miller has retired from 
the firm of Johannessen & Girand, 
Consulting Engineers, Inc., Phoe- 
nix, Arizona. Miller’s duties will be 
assumed by F. Carl Brannen, who 
has' been in active charge of the 
firm’s highway and street work. 


William C. Overman has been 
made a partner of Langley and 
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McDonald, consulting engineers, of 
Norfolk, Virginia. Overman has 
been an associate engineer of the 
firm since 1958. 


Norval L. Platt, P. E. announces 
the opening of an office for the 
practice of consulting engineering 
at 834 Front Street, Binghamton, 
New York. 


T A B Engineers, Inc. has moved 
its offices to 520 North Michigan 
Avenue, Chicago, Illinois. 


Stone & Webster Engineering Cor- 
poration, of Boston and New York, 
has named three new vice presi- 
dents. They are: C. G. Davis, a 
construction manager; T. A. Fearn- 
side, manager of engineering; and 
F. R. Stevens, labor relations con- 
sultant and personnel manager. 


Dr. Jules D. Porsche has entered 
private practice in chemistry, with 
offices at 138 Oxford Avenue, Clar- 
endon Hills, Illinois. Dr. Porsche 
formerly was director of the central 
research department and assistant 
to the vice president, Armour & Co. 


E. L. Bebb, formerly with West- 
inghouse Electric Corporation, has 
joined Henningson, Durham & 
Richardson, engineers and archi- 
tects, of Omaha, Nebraska. 


Robert H. Fox has been appointed 
assistant project engineer for 





EMPRITE 


WATER COOLERS 
FIT SNUG 
TO THE WALL 


; 


ARCHITECTURAL EFFICIENCY... 
Plumbing connections concealed with- 
in cooler cabinet. Saves floor space. 
Minimizes cleaning. 

BEAUTIFUL STYLING. . . Smart 
‘‘WF’’ models by Temprite offer 
sculptured styling at its best. 
STAINLESS STEEL TOP...Smoothly 
contoured, polished stainless steel. 
Extra-deep basin; anti-splash design. 


CONSULT YELLOW PAGES UNDER "WATER COOLER R WRITE 
TEMPRITE PRODUCTS CORPORATION 


BOX 72E, BIRMINGHAM, MICHIGAN 


Rush me details on Temprite Drinking Water Coolers. 
Name Saeed 
COON aii cists 

QIU vccicnintiitigsnitinstnainipats 
City 











SLIDE-OUT MOTOR AND FAN 
cut your maintenance costs 


Simply removing patented half- 
section of cone (left) allows motor- 
and-fan assembly to slide on rails 
(above) right out of DeBothezat 
Bifurcator for quick and easy in- 
spection and maintenance. Bifur- 
cator housing, originally installed 
as a section of the duct work, re- 
mains in place. This ease and 
convenience result in quick work 
which sharply cuts your mainten- 
ance costs. 


DIRECT DRIVE CUTS COSTS, TOO 


Direct drive climinates inefficiency and maintenance problems of 
belts, yet motor operates in cool, clean air. Twin ducts of Bifur- 
cator carry abnormally hot, corrosive or explosive fumes around 
motor, isolate it from destructive fumes handled by direct-drive 
exhaust fan. Fan wheels available from 12” to 48”. 

*Optional extra, Patents Pending. 


Write for illustrated Bulletin DB-7-61 


De Bothezat* 


DE BOTHEZAT FANS DIVISION OF 


American Machine and Metals. Inc. 


Dept. COE-961, EAST MOLINE, ILLINOIS 
Divisions of American Machine and Metals, Inc. 


TROY LAUNDRY MACHINERY ¢ RIEHLE TESTING MACHINES e DE BOTHEZAT FANS e TOLHURST 

CENTRIFUGALS ¢ FILTRATION ENGINEERS ¢ FILTRATION FABRICS @ NIAGARA FILTERS e UNITED 

STATES GAUGE ¢ AUTOBAR ¢ AUTOMATIC DEVICES ¢ LAMB ELECTRIC COMPANY ¢ HUNTER SPRING 
COMPANY @ GLASER-.STEERS CORPORATION 
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Woodward-Clyde-Sherard and As- 
sociates, Montclair, New Jersey, 
soil and foundation engineers. Fox 
formerly was an assistant to the 
senior design engineer in the Wa- 
tershed Protection and Flood Pre- 
vention Programs of the New Jer- 
sey Soil Conservation Service. 


Nick Harrison and Leonard Ger- 
kin have been elected corporate 
officers of Engineering Service Cor- 
poration, Los Angeles. Harrison, 
new treasurer, joined the firm in 
1950. Gerkin, elected secretary, has 
been head of the firm’s planning di- 
vision for several years. 


Semco, Sweet & Mayers, consulting 
industrial engineering firm, has 
purchased the engineering and 
office building at 2835 Gilroy Street, 
Los Angeles, formerly owned and 
occupied by Bowen, Rule & Bowen, 
architects. All SS&M personnel will 
move to the new headquarters lo- 
cation this month. 


Captain Henry J. Fitzpatrick, CEC, 
USN (Ret.) has joined Charles A. 
Maguire & Associates-Engineers, of 
Providence, Boston, and Hartford. 
Captain Fitzpatrick retired this 
April after 21 years of Naval serv- 
ice, the last three years of which 
he served as Public Works Officer, 
Portsmouth Naval Shipyard, Ports- 
mouth, New Hampshire. 


Herman J. Shea, formerly chief 
engineer of the James W. Sewall 
Company, has joined the staff of 
New England Survey Service, Inc., 
Boston, Massachusetts. 


Charles P. Barnard, director of the 
streets, highways, and drainage 
department of Barnard and Burk, 
Inc., Baton Rouge, has been ap- 
pointed vice chairman of the legis- 
lative committee for the Louisiana 
Engineering Society and will serve 
for the coming year. 


Stewart A. Jellett Company, con- 
sulting engineers, Philadelphia, has 
made the following personne] 
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How to build 
AN INDOOR SPORTS ARENA-OPEN AS ALL OUTDOORS 


It hasn’t been built yet. But a sports arena like the one 
envisioned here with its soaring lines and its spacious, 
obstruction-free interior can be built. Faster, more dura- 
bly and with fewer dollars than you probably imagine. 

It can be done with suspended roof construction tech- 
niques pioneered by Roebling. A rapidly increasing num- 
ber of structures in which unimpeded freedom of action 
and unobstructed vision are essential are now enjoying 
the benefits of suspended roof construction. Among these 


are airport hangars and terminals, auditoriums, gym- 
nasiums, plants, warehouses, many of which are designed 
by America’s leading architects and engineers. 

What kind of information do you need on suspended 
roofs? General or specific, Roebling can give it to you. 
Our experience in this field starts from the beginning, 
covers every type. We are happy to share our special 
knowledge with you. Please write or call Roebling’s 
Bridge Division, Trenton 2, New Jersey. 


Five 
¥ ¥ 


BA 


SUSPENSION ROOFS NOW AT WORK... 


YALE UNIVERSITY’S—DAVID S. INGALLS JCE HOCKEY 
RINK, NEW HAVEN, CONNECTICUT « Architect: Eero 
Saarinen and Associates, Bloomfield Hills, Michigan * Con- 
sulting Engineers: Severud-Elstad-Krueger, New York City ¢ 
Contractor: George B. H. Macomber, Boston, Mass and New 
Haven, Conn. « Cables by Roebling 


NEW HEALTH AND PHYSICAL EDUCATION BUILDING, 
CENTRAL WASHINGTON COLLEGE OF EDUCATION 
AT ELLENSBURG, WASHINGTON -* Architect: Ralph Burk- 
hard, A.1.A., Seattle « Structural Engineers: Anderson, Birke- 
land, Anderson, Tacoma ¢ Prestressed Concrete Fabricator: 
Concrete Technology Corp., Tacoma * Cables by Roebling 


ROEBLIANGEG 


Branch Offices in Principal Cities * John A. Roebling’s Sons Division * The Colorado Fuel and Iron Corporation 
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Quickly installed...a snap to service! 


VAPOR“ 


100 WATT 
FiXTURE 


S 


Combination 
junction box 
has 4 holes and 
3 plugs as standard. 








*UL-listed-fixtures enclosed and gasketed. 


Adalet VT fixtures give you the rugged- 
ness and corrosion resistance of cast 
aluminum construction. 


Installation — is easier with Adalet mul- 
tiple tapped 4-way hub boxes. 


Service — is a snap with the no-thread 
“twist-lift” bayonet-lock guard. 


Globes — A choice of 7 colors in standard 
glass; 3 in heat resisting. Available for 
wall, pendant and outlet box mounting; 
100 to 500 watt sizes. 


fidalet = 


MANUFACTURING COMPANY 
14300 Lorain Avenue 
Cleveland 11, Ohio 
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changes: Roland T. Jellett has been 
elected chairman of the board; 
Thomas C, Lightfoot has been 
elected president; Edward G. Moss 
has been elected vice president- 
mechanical; and Charles P. Sanzare 
has been appointed to the post of 
chief electrical engineer. 


Edward DePina has been appoint- 
ed regional manager for the Al- 
bany, New York office of John 
Clarkeson, Consulting Engineer. 
DePina succeeds the late Wilmer 
A. Warrick. 


Robert K. Moss announces the 
formation of a new consulting or- 
ganization to be known as Robert 
K. Moss, Consultants. Company 
headquarters and offices are locat- 
ed at 2252 Dehne Road, North- 
brook, Illinois. Moss, formerly vice 
president of the Dell Corporation, 
Morton Grove, Illinois, has had 
over 15 years of theoretical and 
practical experience in the field 
of heating and air conditioning. 


WARDROP 


New president of the Canadian 
Council of Professional Engineers 
is W. L. Wardrop, P. Eng. Other 
officers elected are: D. S. Sim- 
mons, vice president and Gilles 
Sarault, member of executive. 


Henningson, Durham & Richard- 
son, Omaha, Nebraska, has opened 
an office in Charlotte, North Caro- 
lina. Robert Southworth has been 
named manager. 


Chester Lucas, formerly manager 


and chief engineer of Rader y Aso- 
ciados S. A., Panama, R. P., has 
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FIBERCAST 


“Youngstown 








INSIDE: 


1. Hazen-Williams C- 
Flow Factor of 147. 

2. Handles 94% of 
Known Corrosive 
Solutions. 


. Operating Temp- 
erature Range is: 
—65°to-+300°F. 

. Operating Press- 
sure Range Ex- 
tends to 1200 psi. 














OUTSIDE: 


5. Combats Corrosive 
Environments. 


6. Effectively Stops 
Electrolytic Action. 


. Fibercast is Unaf- 
fected by Extremes 
of Heat or Cold. 














Years of research and development have perfected the 


most versatile pipe tested for heat, pressure and corrosive 





applications. Years of actual field use prove its long 
service life! Here are the reasons why: 





1. FIBERCAST has a ceramic-smooth 
interior with a Hazen-Williams C 
Flow Factor of 147. Aids flow, 
resists deposit build-up. 


FIBERCAST handles 94% of all 
known corrosive solutions. It is 
not impaired by acids, alkalies, 
salts, other damaging chemicals. 


. FIBERCAST withstands any temper- 
ature range from —65° to +300°F. 
This is a wider operating temper- 
ature range than any non- 
metallic pipe. 


. FIBERCAST provides superior re- 
sistance to high pressures. Its op- 
erating range extends to 1200 psi. 


FIBERCAST has built-in inhibitors 
that combat the most highly cor- 
rosive environments and seals out 
contaminants. 


. FIBERCAST provides resistance to 
high tension forces. It is inert— 
stops electrochemical! corrosion, 
forms an extremely durable di- 
electric shield. 


FIBERCAST is unaffected by sum- 
mer heat or winter cold; has su- 
perior resistance to severe atmo- 
spheres and weathering. 


COMPANY 








im ae 
set 


Fibercast has the world's most complete stock 
of standard fittings, as well as couplings de- 
signed and made to order for individual re- 
quirements. 


The effectiveness and long-term dur- 
ability of Fibercast pipe are the result 
of built-in inhibitors—high tensile 
glass fibers, imbedded and bonded 
by heat in epoxy resin, and centrifu- 
gal casting. It gives Fibercast a high 
degree of smoothness, ruggedness, 
permanence—and superior resist- 
ance to exposures involved in the 
most difficult corrosive, pressure and 
temperature conditions. 


Reliability with true economy is 
built in—inside and out—and 
throughout the inner core of the cas- 
ing thickness. This unique combina- 


A DIVISION OF 


SHEET AND TUBE COMPANY 


How Fibercast pipe is better built to 
combat corrosion...inside and out! 


tion of benefits is not found in any 
other kind of pipe: rubber, glass, 
plastic, steel, stainless, aluminum, 
asbestos, brass or copper tubing. 


Fibercast Tubing (right) used to suspend 
a 1,200 Ib. pump for 3 years in a salt water 
supply well. There was no loss in strength. 
The damaged plastic-coated steel nipple (left) 
was used in the same installation, failed after 
3 months’ service. 


Fibercast is available for all lines from 
2” tubing through 8” pipe for service 
from—65° to +300°F. For more in- 
formation mail coupon. 


FIBERCAST COMPANY 
Box 727, Sand Springs, Oklahoma 


Please send me further information 
about Fibercast Tube and Pipe. 


Name 





Firm 





Title 





Type of Business 





Address 





City 








joined the Empresa Nacional de 
Luz y Fuerza, Managua, Nicarag- 
ua, as construction management 
advisor for the construction of the 
Rio Tuma hydroelectric project. 


The continuation of their respec- 
tive independent professional prac- 
tices in joint offices at 300 East 
46th Street, New York City has 
been announced by: Franklin J. 
Leerburger, consulting engineer; 
Maurice R. Scharff, consulting en- 
gineer; Edward S. Taub, consult- 
ing engineer; Samuel A. Scharff, 
consulting engineer; and Joseph 
B. Jeming, accounting consultant. 


New address of Paul Rosenthal, 
consulting mechanical engineer, is 
604 Mission Street, San Francisco 
5, California. 


Robert G. Thomas has joined 
Strauss & Dresselhaus, Inc., Los 
Angeles, as chief engineering geol- 
ogist. Thomas, formerly senior en- 
gineering geologist with the Cali- 


fornia Department of Water Re- 
sources, was in charge of all geo- 
logic work conducted by the re- 
sources planning branch of the 
Southern California District of the 
department. 

Announcement also has been 
made of the opening of new of- 
fices in Newport Beach, California. 
The firm maintains other offices in 
Oceanside and Porterville. 


Benjamin & Flack, New York con- 
sulting engineers, announces the 
opening of a branch office at 17 
Main Street, Sayville, New York. 


The board of directors of Louis 
Berger, Inc., consulting engineers, 
Harrisburg, Pennsylvania, has ap- 
pointed Svein Ronning, civil engi- 
neer, director of the firm’s German 
subsidiary, Louis Berger GmgH. 


T. A. Bedford has been elected 
president and director of Henry J. 
Kaiser Company (Canada) Ltd. 
Bedford has been vice president in 


charge of engineering and con- 
struction project development for 
Kaiser Engineers since 1955. 


Murlyon D. LaGrone, formerly as- 
sistant treasurer, Consolidated Gas 
Utilities Corporation, of Oklahoma 
City, has joined the consulting staff 
of H. Zinder & Associates, Inc. La- 
Grone will be located in the firm’s 
Dallas offices. 


Meissner Engineers, Inc., Chicago, 
announces the opening of a region- 
al office at 2158 Union Avenue, 
Suite 415, Memphis, Tennessee. 
The new office will include chemi- 
cal and material process engineer- 
ing personnel to assist client organ- 
izations in their expansion and 
technical programs. 
Announcement also has been 
made of the appointment of Frank 
L. Giordano to the position of vice 
president. Before joining the Meiss- 
ner organization, Giordano was 
director of engineering of Velsicol 
Chemical Corporation. om 





CASE HISTORY FILE 61-28: The Western Electric Building 
at 222 Broadway is one of New York City’s newest skyscrapers. 
Housed here are Western Electric Company’s general offices. 


SOUND PROBLEM: Three independently functioning sound 
systems were required to serve Western’s public areas, meeting 
rooms, and music room. The systems selected had to meet the 
high standards offered and demanded by Western Electric 
Company. 


SOUND SOLUTION BY ALTEC: In every respect—from reli- 
ability to sound quality, from sophistication of design to ease of 
operation—Altec was selected to meet Western’s standards. Altec 
Engineered Sound Products provide paging, public address, and 
background music. And, in Western’s music room, famous Altec 
High Fidelity Components provide superb stereophonic repro- 
duction. 


LET ALTEC HELP SOLVE YOUR SOUND PROBLEM: Investi- 
gate the solutions Altec offers your sound problems. For the end- 
less variety of services a modern sound system can contribute to 
most projects, call the nearest Altec Sound Contractor (listed in 
your Yellow Pages) or write Dept. CE-9. 


Altec Sound Contractor to Western: Sound Systems, Inc., New York, N. Y. 
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AMPLIFIERS 


TYPICAL ALTEC SYSTEM AT WESTERN ELECTRIC 
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© 1961 Altec Lansing Corporation 


ALTEC LANSING CORPORATION 


1515 SOUTH MANCHESTER AVE., ANAHEIM, CALIF. NEW YORK + LOS ANGELES 


A Subsidiary 
of Ling-Temco- 
Vought, Inc. 





the dust is in the cube... 


Air clean enough to breathe could contaminate a 
miniature vacuum tube. For maximum filtering 
efficiency a pre-filter precedes an electrostatic pre- 
cipitator at RCA’s electron tube plant in Harrison, 
N. J. Recently, an increased heat load required an 
increase in the velocity of air—from 600 ft. to 800 
ft. per minute—to pass through the pre-filter. This 
meant changing filters every two weeks. RCA re- 
quired greater filtering efficiency and longer filter 
life without a major overhaul of the system, and 
UNtIon CARBIDE had the answer! 
UNION CARBIDE’s new ULOK Cube Filter provides 
.06 WG resistance (clean) and four months free- 
dom from maintenance before the .5 WG resist- 
ance requiring a filter change is reached. Further- 
‘more, since this new filter stops particles as small 
as 3 microns, there is a noticeable reduction of 
particulate matter on the ionizing wires of the 
electrostatic precipitator. 


UNION 
CARBIDE 


Utox Cube Type Air Filters are delivering simi- 
lar performance in major installations everywhere. 
Fashioned of DyNEL modacrylic fiber—a dry un- 
oiled medium which may be vacuum cleaned— 
these unique filters are unexcelled for stopping 
and holding unusually large quantities of dust, 
dirt, and foreign matter. In addition, their exclu- 
sive open-box shape provides far greater filtering 
area than conventional filters with the same face 
dimensions, permitting use in high-velocity appli- 
cations with the efficiency of low-velocity opera- 
tion. And ... they last 6 to 12 times longer than 
other types of air filters. 


Available in a wide range of sizes and shapes— 
cubes, panels, rolls, and pads—U.oxk Air Filters 
are suitable for both new and modified systems. 
For detailed information on the complete line of 
Utox Air Filters, including efficiency and pres- 
sure-drop charts, write: 


UNION CARBIDE DEVELOPMENT COMPANY 


Division of Union Carbide Corporation 


Dept. A, 270 Park Avenue, New York 17, New York 


UNION CARBIDE, ULOK, and DYNEL are registered trade marks of Union Carbide Corporation 
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The Symbol of Specialization 


Shown discussing the customer merits of a newly installed 11212 KVA Sorgel Dry-Type Transformer are Mr. 
Richard R. Pooley, Facilities Manager of Tektronix, Inc.; Mr. Jerry Jones, General Superintendent, W. R. Grasle 
Company, Electrical Contractors, Portland, Oregon; and Sorgel Sales Engineer, Mr. Henry C. Lehi. This trans- 
former is installed in Tektronix’s main facilities at Beaverton, Oregon. The Contractor commented on the fast 
installation of Sorgel units because of knockouts on all sides and easy accessibility to terminal connections. 


SORGEL HAS A DRY-TYPE 
1/4 KVA 


TO 

10,000 KVA, 
ALL STANDARD 
AND | 
INTERMEDIATE 
VOLTAGES 

UP TO 

15,000 

VOLTS 


Popular sizes up to 75 KVA, both sin- The transformer is the heart of your entire 


gle and 3 phase transformers, are 
normally in factory stock. They are 
also constructed to be interchange- 
able for wall or floor mounting. 


electrical system. Here is where true quality 
gives you dependability and low cost opera- 
tion. Illustrated is a 500 KVA, 5 KV class,for a 
Sorgel unit substation. 
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If you BUY, SPECIFY or INSTALL transformers, 
YOU SHOULD KNOW THESE IMPORTANT FACTS 


Here Are Eight Sorgel Customer Benefits 


That Mean Positive 


These engineered advantages show why Sorgel dry- 
type transformers are considered the finest in the 
electrical field. These quality features, and many 
others, assure you of economy in installation and 
operation. 


@ All coils have end filler protection in each layer to 
prevent movement of conductors under heavy loads 
and short circuit stress conditions. 


® The transformer core and coil unit is specifically 
designed for low sound level. In units 15 KVA and 
larger, the core and coils are mounted on vibration 
dampening pads designed to suppress transmission 
of vibration to adjacent areas. 


@ Each unit is completely assembled, wired, and 
tested at the factory, ready for line and load con- 
nections eliminating any job-site assembly. 


@ All terminations are securely anchored, and solder- 
less connectors are furnished on all transformers 
with terminal boards. Vacuum impregnated wind- 


LTT ¢ | 


p— SOUND-RATED DRY-TYP! 
TRANSFORMERS 


Savings in Dollars 


ings are brazed to the terminals. 


Connection covers are cushioned and easily re- 
moved by means of two captive bolts on small 
sizes, and four on larger sizes. 


® Ventilating openings are designed to prevent ac- 
cidental access to live terminal parts. Expanded 
metal is not used on sides, back or front. 


In Quiet-Quality units, performance data, such as 
core loss, copper loss, sound level, etc., is always 
equal to, or lower than, the guaranteed values 
submitted to the customer. 


Sorgel units are individually tested in accordance 
with NEMA standards. Certified tests are furnished 
upon request,to further substantiate the guaranteed 
data. 


Contact your nearest Sorgel Sales Engineer for addi- 
tional reasons why Sorgel units are truly your most 
economical buy -as quality pays, it doesn’t cost. 


SORGEL ELECTRIC COMPANY 


Since 1916 the pioneer in the development, manufacturing 
and application of sound-rated dry-type transformers 
843 WEST NATIONAL AVENUE * 


Experienced sales engineers in principal cities 


MILWAUKEE 4, WIS. 


TRANSFORMER FOR YOUR EVERY NEED 


All units are built to meet or exceed latest 
standards of ASA, NEMA and AIEE. Sorgel 
provides the most liberal designs and a co- 
ordinated system of either Class B, F or H in- 
sulation with the most effective use of quality 
materials to assure continuity of service. 


SEPTEMBER 1961 


CLIP AND MAIL FOR 
TECHNICAL BULLETINS. 

















Every Sorgel product is carefully packaged 
to provide maximum shipping protection and 
ease of handling. Pallet mounting and 
easy-to-use lifting eyes on sizes 2 KVA and 
larger really mean fast installations. 





SPECIFY 





SCHOOL 
INDUSTRIAL 
INSTITUTIONAL 
EVACUATION 
PAGING 
INTERCOM 


designed and bullt so you can 
SPECIFY WITH CONFIDENCE 


Engineered and built by pioneers 
in communications, RAULAND 
Sound Systems are available for 
unlimited applications. There is a 
complete choice of program facil- 
ities and features, including mul- 
tiple microphone use, emergency 
or evacuation announce, remote 
control, etc. 

Also available are RAULAND’S 
famous Amplicall intercom sys- 
tems in a wide choice of models 
for every desired function. 

School, Industrial and Institu- 
tional systems can be designed to 
your exact requirements from 
standard panels, to RAULAND’S 
traditional high engineering 
standards. 

RAULAND distributors are lo- 
cated everywhere. 


ENGINEERING HELP 


Our new Manual of School Sys- 
tem Specifications is available 
to consulting engineers. In- | 
cludes general and typical 
specs; covers classroom 
speaker assemblies, call [ 
switches, microphones, audi- 
torilum systems, etc. 


Ask on your letterhead for this 
unique engineering help. 
RAULAND-BORG CORPORATION 


3535-D Addison St., Chicago 18, lil. 
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The City in History, by Lewis Mumford; 
Harcourt, Brace, and World, Inc., New 
York; $11.50. 

A human invention of around 3000 
B. C., the city has lived on like 
an organism with persistent charac- 
teristics — some conducive and 
others antithetical to human ful- 
fillment. Throughout this powerful 
and handsome study, Mumford in- 
tends to “provide an insight, hither- 
to lacking, that will enable new 
measures of control to be intro- 
duced into [the city’s] otherwise 
automatic, because unconscious 
processes.” 

The city came into being when a 
convergence of spiritual aspiration, 
political power, and technological 
advance made possible a qualita- 
tive jump from agricultural village 
to urban community, Within the 
city is an environment shaping the 
character of the inhabitants. When 
antihuman characteristics dominat- 
ed — reinforced by the negative 
elements of the city — the city, in 
fact the whole nation, often col- 
lapsed in ruin. But under other 
circumstances, the city has pre- 
served the cultural heritage of man, 
and, in some noteworthy instances, 
has cultivated human personality. 

Mumford obviously does not like 
ancient Rome. He sees in its symp- 
toms and fate a warning for the 
present world: “Wherever crowds 
gather in suffocating numbers, 
wherever a one-sided exploitation 
of distant territories removes the 
pressure to achieve balance and 
harmony near at hand, there the 
precedents of Roman building al- 


most automatically revive, as they 
have come back today: the arena, 
the tall tenement, the mass con- 
tests and exhibitions, the football 
matches, the international beauty 
contests, the strip-tease made ubiq- 
uitous by advertisement, the con- 
stant titillation of the senses by 
sex, liquor, and violence — all in 
true Roman style.” He acknowl- 
edges Rome's superabundant en- 
gineering techniques, but notes 
pointedly that these were directed 
not to the benefit of the masses 
but to the insensate cravings of 
the avaricious ruling class. 

Rome's neighbor to the north 
and successor in time — baroque 
Venice — receives high praise from 
Mumford. Venice was carefully 
laid out, with autonomous neigh- 
borhoods, with proper dispersion 
of economic, political, and social 
functions. Mumford also finds 
much to commend in Amsterdam 
— another city of canals. 

After deploring the emergence of 
the smog-bound, grime-infested 
“Coketown” of 19th century Great 
Britain — with its counterparts in 
this country and this century — the 
author goes on to the suburban 
blight. With the coming of the 
automobile, the suburb sprang up, 
full grown, as a parasite of the 
city, dependent economically and 
culturally upon the already un- 
wieldy urban hub. Mumford sees 
the unnatural and inhuman envi- 
ronment of the city engendering 
neuroses, even psychoses, that will 
spread throughout the nation as do 
material products: “The metropolis 
is in fact a processing center, in 
which a vast variety of goods, ma- 
terial and spiritual, is mechanically 


sorted and reduced to a limited 
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or Consulting Engineers 


number of standardized articles, 
uniformly packaged, and distribut- 
ed through controlled channels to 
their destination, bearing the ap- 
proved metropolitan label.” 

By way of correcting all these 
ills, Mumford would have the city 
reduce itself in size to manageable 
proportions, and distribute its spir- 
itual and physical power, in the 
manner of Venice, to autonomous 
neighborhoods. He would replace 
the governing quantity, speed, con- 
trol, power, and profit ethics with 
human ends. His vision of human 
ends is not reducible to a simpli- 
fied model, but may be intimated 
by his sense of the organic nature 
of the individual: the individual 
never should be merely a unit in a 
mechanistic system corrupted by 
a purposeless dynamism. Technol- 
ogy — including the technique of 
the city — must function first and 
foremost for the betterment of the 
human condition. 


Digging Up America, by Frank Hibben; 
Hill and Wang, New York City; $5.00. 
Anyone who has stopped for a few 
minutes to reflect on the number 
and kind of ruins spread through- 
out the Americas — the archeologi- 
cal traces of the original tribes that 
inhabited this hemisphere — must 
have come to the conclusions which 
form the basis of Hibben’s book. 
The people in North America, who 
were found here by European ex- 
plorers, had been here a very long 
time, or were the descendants of 
a very old race. In fact, in almost 
every instance, the Indian civiliza- 
tions that the white man found 
were in a state of decay. They were 
much less impressive and powerful 


than they had been centuries be- 
fore Europeans came on the scene. 

Professor Hibben writes intelli- 
gently and entertainingly of the 
early inhabitants of our world. He 
is at his best in straight factual 
narration; his occasional dramatic 
intrusions add nothing, and are 
blessedly brief. Too much time, 
perhaps, is devoted to the debunk- 
ing of various theories — this is 
almost axiomatic for a writer in the 
social sciences — although the au- 
thor does give convincing argu- 
ments for his own beliefs. It is, 
all in all, a very interesting book 
for anyone interested in the history 
of pre-white man America. 


Blood and Water, by Charles Humana; 
Random House, New York, N.Y.; $3.95. 


The hero of this book is a non- 
Jewish engineer hired as an expert 
on a big irrigation project in Israel. 
He is having trouble with his wife, 
gets involved with a female tech- 
nician on the project, and is almost 
assassinated by a group of terror- 
ists who want to rid Israel of all 
neutral authorities. Small wonder, 
then, that the engineer finally ca- 
pitulates and agrees to endorse the 
location of a large dam in an area 
which his objective engineering 
analysis recognizes as undesirable. 
For the sake of the engineering 
fraternity, however, we could wish 
that our hero had a little less heart 
and a lot more backbone. 

Blood and Water is an interest- 
ing book because of its setting in 
the turbulent, but rapidly emerg- 
ing, state of Israel. Though it is 
served up a la the modern mode, 
with a generous topping of sex, it 
will never challenge Lady Chatter- 





specify 

the 

service 
entrance 


Load-Break Dependability is the third 
of three important requirements for 
Service Entrance switches. The first 
two: Electro-Mechanical Strength and 
Operating Performance. Be sure the 
switch you specify exceeds all in-serv- 
ice requirements in these basic areas. 

Extensive tests were run on the 
Pringle LOAD BREAK Switch to prove 
its reliability. Example of Load-Break 
Dependability: Switch opened and 
closed against 15,000A. 510V. — no 
damage to the switch! Also, switch 
opened 22,000A. 510V. — again no 
switch damage. 

Get the full detailed report. Just 
write for Test Report Bulletin P-112. 


| ale ELECTRICAL 
prind MANUFACTURING 
COMPANY 


1902 N. SIXTH ST., PHILADELPHIA 22, PA. 
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Don’t design a 


DRAFT SHORTAGE 


into your 


GAS BOILER 


installations 


Specify a double-acting 


DRAFT CONTROL’ 


“With a Field the draft assistance of the chimney be- 
comes available to the boiler for abundant draft at all 
firing rates, precisely controlled to the optimum twelve- 
to-one air-to-gas ratio recommended for clean, bright, 
efficient combustion. For 5” through 34” flue outlets. 
Write for specification data. 


Specify Field Draft Controls for gas, gas-oil, oil or coal, 
for boilers, furnaces, incinerators, with natural, forced or 
induced draft, 5” through 34” flues. 


FIELD CONTROL DIVISION 


Conco Engineering Works, Inc., Mendota, Illinois 


sg, Spartan Tool Division — Powered Sewer Cleaning Equipment 
AFFILIATES: Material Handling Division — Overhead Cranes 
Conco Building Products, Inc. — Brick, Tile, Stone 
Chicago Tramrail Division — “Trak-Rak” Stacker Cranes, 
Monorail Systems, “Fas-Lok”’ Storage Racks, 





ley’s Lover. But for the engineer it 
is a baffling book. We are left to 
wonder why an eminent engineer 
would let political and military 
pressure force him into endorsing 
the wrong location for a dam. It 
is a fact that political and military 
considerations often overrule the 
purely objective decisions of the 
engineer, but it is hardly necessary 
for the engineer to rewrite the 
scientific laws on which his engi- 
neering decisions are based. This 
is what our hero in Blood and 
Water seems to have done, and 
though there were a goodly num- 
ber of reasons why he did so, none 
is an adequate excuse. 


New Technical Books 


Design and Planning of Machine and Tur- 
bine Foundations, Vibrations in Struc- 
tures and Traffic, (in German), by Dr. 
Eng. Alexander Major; The Hungarian 
Academy of Science, Reviewed by D. A. 
Nesterenko, of the Stanley Engineering 
Company. 

This book can be well utilized for 
design of equipment foundations 
where a dynamic approach to the 
problem is of prime concern. The 
author considers three basic groups 
of machines: hammer foundations; 
foundations of the block type for 
reciprocating machinery, etc.; and 
turbine foundations. Foundations 
under miscellaneous machines, in- 
cluding crushers, rollers, and grind- 
ers also are discussed. 

Basically the author presents the 
dynamic approach as developed in 
the past in Germany and Russia. 
New research data developed in 
Hungary under the guidance of the 
author also are presented. The pres- 
entation of the material is clear 
and the appearance of the book is 
pleasant, including well prepared 
sketches and photographs. 

Dynamic design, because of its 
approximate character, may not be 
the conclusive answer for some in- 
stallations. If supported by previ- 
ous experience in a similar case, 
however, it may be handled satis- 
factorily. Because of this, it seems 
in the public interest to suggest 
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How NAYLOR "Twin-Performance” 
Pays Off in Savings 


NAYLOR Wedgelock couplings make a positive 
connection, securely anchored in standard 
weight grooved ends. 





Over the years, NAYLOR Spiralweld pipe and 
Wedgelock couplings have proved a cost-cutting 
combination for pipe lines in air, water, dredging 
and ventilating service. 

The light weight of NAYLOR pipe adds up to 
important economies. Lower transportation costs. 
Easier handling. Faster installation. But there is 


no sacrifice of strength because the exclusive 
NAYLOR Spiralweld structure provides the extra 
strength and safety your jobs require. 

Further savings are assured through the 
Wedgelock coupling. You get fastest possible con- 
nections. Lines can be made up with only one 
side of the pipe exposed. No special equipment is 
necessary—a hammer is the only tool required. 

For details on this working combination, write 
for Bulletin No. 59. 


NAYLOR 





PS 


4_\ 





PIPE Gay 





1276 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N. Y. 





Yes, Dart Unions fit tighter and last longer because their two bronze 
seats are precision ground to a true ball joint. You get a drop-tight 
connection without straining arm, wrench or union. What’s more, 
a Dart uncouples just as easily. Ask your supplier. 


QUICK FACTS 
e Extra wide bronze seats resist pitting and corrosion. 


@ Nut and body of air-refined, high test malleable iron are practically 
unbreakable 


@ Heavy shoulders can withstand the toughest wrench abuse 


@ Each Dart is individually vacuum-tested 





DART UNIONS Products of DART UNION COMPANY PROVIDENCE 5, R.!. 


GENERAL wey dellaelelal 4 COMPANY 


SALES 393 LAFAYETTE STREET, NEW YORK 3. NEW YORK 
AGENT BRANCHES: NEW YORK 3 
AR OR)-10).1C), yy ee ee -1@ 90), mn 0m ee 1 @),),) Se] 10) 118 | 


AVAILABLE THROUGH YOUR LOCAL DISTRIBUTOR 








that design of major equipment 
foundations should be recognized 
as a specialized field of engineer- 
ing to be approached with some 
caution. Reading the book, we do 
not know if the author would share 
with us this point of view; an en- 
tirely new design with many arbi- 
trary assumptions might not be a 
better solution for each situation. 

In the course of the book, the 
author always recommends the di- 
vision of the equipment founda- 
tion, by an expansion joint, from 
the rest of the building. We share 
this point of view and believe it 
to be the best for all problems. 

In some cases, should difficulties 
arise, such a solution may not be 
possible. Our company, for in- 
stance, has been involved in the de- 
sign of several large installations 
where the base of the turbine foun- 
dation was monolithically poured 
with the building foundation. The 
result, in defiance of all theories, 
was surprisingly good, considering 
not only the machine performance 
but the building as well. 

It would be desirable to know 
more in detail the stresses the 
author proposes to use for the de- 
sign of various equipment founda- 
tions. We are dubious about the 
advisability of using a plastic anal- 
ysis for the structural design of 
equipment foundations. Should the 
author enlarge this volume in the 
future, we suggest that he add one 
more example with computations, 
for a large turbine foundation (50- 
100 mv) with necessary reinforc- 
ing details. Crowded sections with 
reinforcing in large units may look 
quite different in smaller units. 

In conclusion — the work of 
Professor Major is interesting and 
outstanding. The presentation of 
the research and design adopted 
in various countries undoubtedly 
increases the interest in the book. 
Long experience in this field of 
design was a helpful factor. 


SrrucTURAL CONCRETE, by Kurt 
Billig; St. Martin’s Press, New 
York; $17.50. Intended as an over- 
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This 2750 H.P. Horizontal Synchro- 
nous Motor is one of 7 Ideal large 
synchronous units in operation at 
Detroit's new Springwells Station. 


ee ae 
Three 400 H.P. Ideal Wound Rotor | 
Induction Solid Shaft Vertical Motors. 
in another area at Springwells 
Pumping Station. j 


The proof is in the PUMPING 


Yes, whether installed in a chemical plant in Kentucky, in a 
sewage plant in Ohio, or on an irrigation project in 

Arizona, the proof of IDEAL Motor performance and economy is 
in the hundreds of successful pumping installations 

across the nation. 


With the complete line of IDEAL Motors, there is no second 
best! The REASON? You select the proper motor type 

with enclosures, insulation, bearings, couplings and mounting base 
to meet your exact requirements without compromise! And 
whatever you expect from a motor, you are sure of 

more with IDEAL — on any application. 


For more information and details write for 
Horizontal Motors — Bulletin 502 
Vertical Motors — Bulletin 219 


IDEAL ELECTRIC and MANUFACTURING COMPANY 


611 East First Street Mansfield 1, Ohio 
MOTORS, GENERATORS AND CONTROLS TO 10,000 H.P. 





all handbook on structural concrete, 

this work follows and supplements 
| N S URE Safety Underfoot the author’s earlier books on pre- 

stressed and precast concrete. The 
with book is broken into three sections, 
dealing with materials, design, and 
construction. The author has in- 
cluded abstracts of reports and 
articles on concrete published re- 
cently in other countries. 


Strong, 
Light- 
Weight, 
Self- 


: FraME Ana tysis, by A. S. Hall and 
Cleaning 


R. W. Woodhead; John Wiley & 
Sons, Inc., New York; $8.50. This 
mathematical analysis of structural 
frames offers principles of both 
flexibility analysis and _ stiffness 
analysis. The general concern of 
the author is with frames in which 


Kerrigan's standard tread with Super-Diamond 
Nosing (illustrated) gives maximum visibility and 
underfoot safety where needed most. the load displacement is linear. In 
Increase plant safety with these easily installed addition, he deals at some length 
treads. with three-dimensional frames con- 
Send now for new, easy-to-use steel grating taining curved members. 

and tread catalogs. 
STRESSES IN SHELLS, by Wilhelm 
Flugge; Springer-Verlag, Berlin, 
Germany; $14.65. This reference 
text presents the basic facts of shell 
theory for the research worker. The 
author’s intent has been to make 
the theory presentation readily ap- 
plicable to design problems, cov- 
ering membrane theory, bending 
theory, and stability in shells of 
revolution, cylinders, hyperboloids, 
and folded structures. The book re- 
quires a knowledge of linear dif- 
ferential equations. 


@ ADDRESS: Dep't. C-10 





vow 15 to 450 GPM! 


VIKING’S ENLARGED LINE OF HEAVY DUTY 
, HELICAL GEAR DRIVEN PUMPS 


Figs. 288 and 388 units with 
size ‘‘C’’ reducers, capable of 
handling up to 25 H.P. at 350 
pump R.P.M.; 40 H.P. at 520 


ELEMENTARY STATICS OF SHELLS, by 
pump R.P.M. 20 to 450 G.P.M. 


Alf Pfluger; F. W. Dodge, New 
York; $8.75. Originally written in 
German, this book is an elementary 
but thorough study of the princi- 
ples of shell theory. The author 
tries to explain his topic to allow 
visual, rather than pure mathemati- 
cal, interpretation of equations. 


capacities. Five gear ratios 
available, using one gear case. 
Six pump sizes in this series. 








You now have an even larger range of Viking’s helical gear 
driven units to fit your pumping jobs. Speed and capacity 
now range from 15 to 450 G.P.M. They're ideal for handling 
both thin and thick liquids, ranging from gasoline to molasses. 
Pumps equipped with packing or mechanical seals. Gear 
reducers independently mounted. All components can be 
quickly changed. Step up your delivery with these quiet, 
positive discharge, self-priming pumps! 


SEQUENTIAL Decopinc, by J. Woz- 
encraft and B. Reiffen, and Trans- 








Fig. 288 units with size ‘‘B’’ 


Send today for catalog SP-534P 


reducers, capable of handling 
up to 10 H.P. at 1750 R.P.M. 
motor speed. 15 to 225 
G.P.M. capacities. Six sets of 
gearing using one gear case. 
Six pump sizes in this series. 


VIKING PUMP COMPANY 


Cedar Falls, lowa, U.S.A. In Canada, It’s ‘‘Roto-King’’ Pumps 
See Our Catalog In Sweet's Industrial Constraction and Plant Engineer's File 





MISSION OF INFORMATION, by R. 
Fano; both by John Wiley & Sons, 
New York; $3.75 and $7.50. Se- 
quential Decoding is the latest in 
the series of MIT Research Mono- 
graphs. It considers the problems 
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Room Comfort is Occupant Controlled 


with UNIT AIR CONDITIONING SYSTEM 
by DUNHAM-BUSH 


The Dunham-Bush unit system of air conditioning. . . 

with ‘CR’ room air conditioning units in all rooms and 

one central plant to handle the entire heating and cooling load... 
is ideal for any multi-room building. 





Individual room control permits each occupant to select the 
conditions he desires—without affecting other rooms or zones. 
One unit handles cooling, heating and circulation 

of fresh, filtered air. . . quietly! 


Perfectly suited for either new construction or 

existing buildings, the Dunham-Bush unit system requires 
no costly, difficult-to-install central duct system. 

A single piping system is utilized year ‘round. 


Units are available in 4 sizes from 220 to 600 CFM... 

for heating and cooling by water, direct expansion or steam; 
for vertical floor mounting in exposed, semi-recessed 

or fully recessed installation; for ceiling suspended, 
exposed or fully recessed installations. 


Request Catalog #6014A -ontaining complete specifications. 


Hie Ni | =6DUNHAM-BUSH, INC. 


WEST HARTFORD 10, CONNECTICUT, U.S.A. 
SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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NO PLACE TO GAMBLE 


Joints on steel plant 
water line are 
TAPECOATED 

to provide protection 
equivalent to coating 
on the pipe. 


NW NEIEKCOUWIE 


is Your Best Bet 
ole od de) 4-lea ae SS 


in Underground Service 


You take no chances when you specify 
TAPECOAT coal tar coating in handy 
tape form for pipe, pipe joints, fittings, 
couplings, tanks, tie rods, and conduit 
on new construction or for main- 
tenance. 

Since 1941, TAPECOAT has proved 
its superiority in resisting moisture, 
acids, alkalis, and other severe cor- 
rosive and abrasive conditions. 


TAPECOAT comes in rolls of 2’, 
3”, 4”, 6”, 18” and 24” widths. It is 
easy to apply with the use of a torch 
to bleed the coating which serves as 
both bond and protection. No skilled 
help required. 

A TAPECOAT sales and service 
engineer is ready to help you on any 
corrosion problem. Write for details 
today. 


Originators of Coal Tar Coating in Tape Form 


The TA 9 E C OAT Company 1569 Lyons Street, Evanston, Ill. 


Representatives in Principal Cities 
Manufactured and distributed in Canada by The Tapecoat Company of Canada, Ltd. 
25 Haas Road, Rexdale, Ontario 





Who has the 
world’s largest line of low pressure 
steel heating boilers? 


Pacific specializes in big steel boilers. Has 
designed and built them for almost 50 years 
... they are installed in all parts of the 
world. With Pacific you get the largest selec- 
tion of low pressure steel heating boilers. 
You get more experience, too. Every Pacific 
man is a boiler expert. There’s a Pacific 
Representative in your area. Call him for 
your next boiler. 


PACIFIC STEEL BOILER DIVISION 
Division of Crane Co., Johnstown, Pennsylvania 


AT THE HEART 
OF HOME AND INDUSTRY 


VALVES AND PIPING - ELECTRONIC CONTROLS 
PLUMBING + HEATING + AIR CONDITIONING 





of electrical communication — cod- 
ing and decoding — from a prob- 
abilistic point of view. The basic 
point in the authors’ presentation 
is the reduction of complexity 
caused by delay. Transmission of 
Information is a more general text, 
covering the basic structure of in- 
formation theory. Both books are 
advanced in scope, and presume a 
knowledge of probability theory 


and Fourier analysis. 


Borers: Types, CHARACTERISTICS, 
AND Functions, by Carl Shields; 
F. W. Dodge, New York; $15.00. 
The author, a consulting engineer, 
presents a detailed study of all the 
factors pertaining to the specifica- 
tion of boilers for all purposes. The 
book is intended as an aid to engi- 
neers and others involved in the 
selection of boilers, but is written 
to be understood as well by me- 
chanics, custodians, and others 
without engineering backgrounds. 


MoperRN MATHEMATICS FOR THE 
ENGINEER, several authors; Mc- 
Graw-Hill, New York; $9.50. This is 
one of the few recent books on 
mathematics that actually is in- 
tended for engineers’ use. It is di- 
vided into three sections, covering 
mathematical methods, statistical 
and scheduling studies, and physi- 
cal phenomena. The third is the 
largest section, including Monte 
Carlo calculations, hydromagnetic 
theory problems, and elliptical and 
parabolic differential equations. 


AN INTRODUCTION TO TRANSPORTA- 
TION ENGINEERING, by William Hay; 
John Wiley & Sons, New York; 
$7.50. This is not actually a tech- 
nical book, because its style is di- 
rected to the general reader. The 
author avoids elaboration on the 
design of transport facilities or the 
economics of transportation. He 
deals more particularly with the 
technological factors involved in 
moving goods or people from one 
place to another. He attempts to 
explain a common core of trans- 
portation principles and problems, 
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Texas Interstate 35E, Stemmons Freeway out of Dallas. 


Texas’ 352 miles of Interstate aa 
awarded to CONCRETE 
promise big savings in upkeep! 


Across Texas, modern concrete highways grow in 
length—a public reminder of the skills and dedication 
of the engineers and builders who are creating them. 


A solid future is built right into roads like these. Only 
concrete enables engineers to design pavements to last 
50 years and more. 

Concrete isn’t flexible, so there are no “moving 
parts” in it to cause hidden wear. And even with the 
highest temperatures, it won’t soften and ripple under 
traffic. Concrete actually grows stronger year by year. 38% maintenance saving with concrete, Texas’ 

All these advantages mean extra thrift for Texas as 3 !-year records show! 
it builds with concrete: Exceptional pavement life . . . _ Official Texas State Highway Department records 

i give the facts: Since 1929, road maintenance costs 
upkeep costs that run far less than for asphalt. It’s : 
3 : per mile per year for concrete have averaged 
for reasons like these that most Interstate mileage $144.68; for asphalt, $235.23. Texas’ new concrete 
across the nation today is going to concrete. highways will do even better! 


Texas Interstate 20, Dallas—Ft. Worth Turnpike. 


PORTLAND CEMENT ASSOCIATION 
A national organization to improve and extend the uses of concrete 





FREE-NEW BOOK 
on HEATING 
and COOLING 


Here in simple, concise form with plenty of 
sketches, photos, tables, graphs and problem 
solvers—is the information to help you analyze 
your problems, determine and select the kind, 
shape and size of Panelcoil for your heat 
transfer application. 


Write for this valuable, free Bulletin. 


DEAN PRODUCTS, INC. 


1043 Dean St., Brooklyn 38, N. Y. 
STerling 9-5400 


Backed by 25 Years of Panel Coil Manufacturing 


COMPLETE: 
SERVICE 


e Design 
e Construction 
e Maintenance 


LININGS 


ano TILE TANKS 


STEBBINS 

ENGINEERING AND 

MANUFACTURING CO. 
Watertown, N. Y. 


PENSACOLA, SEATTLE, 
MONTREAL, VANCOUVER 
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Lubrite self-lubricating bearings offer great versa- 
tility in hundreds of fields where dependability 
and superior performance are of prime importance. 


Lubrite Bearings, with clean, 


to withstand severe loadi 





conditions. 


Lubrite may be just the bearing you need 
your designs to obtain better results. 


Consult our Engineering Department on your 


application. No obligation. 


LUBRITE 
MERRIMAN 


b ° permanent, 
maintenance-free self-lubrication are designed 

, ing t ture ex- 
tremes, submersion. corrosion and other adverse 


Send for this free 20-page 
Lubrite Manual No. 55— 
it contains complete in- 
formation, technical data 
and specifications about 
Lubrite Self-Lubricatin 
Expansion Plates an 
Bushings. Write today! 


in | Also available — New Manual No. 56 
with complete technical information about 
LUBRITE SELF-LUBRICATING BUSHINGS, 
BEARINGS & WASHERS. 





Write for your copy. 


DIVISION 
SROs... THe 


194 AMORY STREET, BOSTON 30, MASSACHUSETTS 





applicable to highways, railroads, 


airlines, waterways, or pipelines. 


CREATIVE ENGINEERING ANALYSIS, 
by Frederick L. Ryder; Prentice- 
Hall, Englewood Cliffs, N. J.; $9.00. 
This textbook is designed to assist 
the advanced student in analyzing 
engineering problems that do not 
lend themselves to straightforward, 
orthodox solutions. Most of these 
problems are the ones with sec- 
ondary factors requiring separate 
analysis. This text tries to show the 
student how to recognize the prob- 
lem and formulate a solution. 


ELEMENTS OF NUCLEAR ENGINEER- 
inc, by Glenn Murphy; John Wiley 
& Sons, Inc., New York; $7.50. This 
book is divided into three main 
sections: the concepts, principles, 
and ideas necessary for an engi- 
neering understanding of nuclear 
transformations and radiation; a 
simplified theory of homogeneous, 
thermal reactor types; and an engi- 
neering survey of radiation. 


IntrrRopucToRY Som. MECHANICS AND 
Founpations, (second edition) by 
G. B. and G. F. Sowers; Macmillan 
Co., New York; $8.00. The authors, 
both consulting engineers, have al- 
most completely rewritten their 
original text. The same approach 
is used, although the emphasis has 
been changed from design rules to 
basic principles. The text has been 
expanded to include new material 
on drainage, classification, soil ex- 
pansion, and earth dam design. 


The United States Chamber of 
Commerce has issued a new edi- 
tion of the Guide to Foreign In- 
formation Sources. The 26 page 
booklet lists under each country 
the embassies, legations, or other 
offices maintained by that country 
in the United States. It also lists 
the travel and trade bureaus, along 
with nonprofit organizations trying 
to promote commercial relations. 
The book is available from the 
Chamber of Commerce, Washing- 
ton 6, D. C., for $0.25. am 
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Which one of these two Clyde 
Quality Hoists is Portable?’ 


*BOTH OF THEM! Though dramatically different in 
size, the two Clyde Hoists shown in the illustration 
above are both portable. 


The operator of the Clyde Frame-12, 4-Drum 
Erectors Hoist is ‘master of all he surveys!’ Gentle, 
but responsive, controls at his fingertips safely handle 
the 42,000 pound line pull. Even on the 10th layer or 
with 3,000 feet of cable on the drum this unit has a 
30,000 pound line pull and a 25,000 pound pull at 36 
feet per minute on the 2-drum bull wheel swinger. 


It was designed and built for Harris Structural 
Steel Company, Inc. of New York City, for use on 
the Brooklyn-Narrows bridge. 


The hoist is sectionalized so that it can be used as 
a 2-, 3-, or 4-drum unit. Height and width both ex- 
ceed 12 feet and it is almost as long as a city lot is 
wide . . . 39 feet, 3% inches! Total weight is slightly 
more than 61 tons ! ! 


The Frame-12 Hoist is thought to be the largest 
portable construction hoist in the world. Portability 
is not the only common denominator of the two 
hoists shown. Both proudly carry the Clyde trade- 
mark, assurance and acceptance of the finest engi- 
neering, quality workmanship and rugged construc- 
tion that have made Clyde hoists famous around the 
world. The smaller hoist? It’s a Clyde Frame-3 Hoist 
with a 3,000 pound line pull . . . all muscle, all 
might . . . all Clyde! 


Give a Lift to your project schedule with a Clyde Hoist 


Write for Bulletin 34 


DULUTH 1, MINNESOTA 





HOISTS - DERRICKS - WHIRLEYS - BUILDERS TOWERS . UNLOADERS - CAR PULLERS - 
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Planning a Reinforced Concrete 
system? Figure Granco Cofar... 


fast...proven...economical 


HERE IS CONSTRUCTION SPEED. 

As soon as the men (see photograph) place Cofar units they are providing: 
1. Positive and temperature reinforcing 
2. Form for wet concrete 
3. Working deck during construction. 


Cofar goes down fast. No wood forms. No bottom rebars. No temporary 
safety staging. Work stays on schedule. Less supervision and inspection. 


CONVENTIONAL SLAB VS. COFAR SLAB 











Negative tah NE Sa at NS Negative 
Reinforcing eS : . an at eet a: < Reinforcing 
(bent bars) eet oat oe cee otis Regehr. et (straight bars) 





Temperature 
Reinforcing 





T-Wires 
: Temperature 
Positive Reinforcing 
Reinforcing Wood Forms COFAR—Positive Reinforcing Embedded in 
and Form Concrete 














HERE IS DESIGN FLEXIBILITY. 


One system satisfies a variety of load and span conditions throughout the 
entire building. One design procedure. Simplified drawings. With Cofar, 
T-wires welded across corrugations of the high-strength galvanized steel units 
assure horizontal shear transfer from concrete to steel. The T-wires are 
embedded in concrete. Cofar slabs are designed in accordance with A.C.I. 
principles for reinforced concrete. Conventional formulas apply. Cofar is the 
time-tested and job-proven reinforced concrete system: fire tested (up to 
4-hour UL fire ratings), structurally tested (for static, repeated, concentrated 
and diaphragm loads). Best insurance rates available. Specify Granco Cofar 
with confidence—save time and money every step of the way. You get fast, 
dependable delivery of Cofar and helpful field service. Over 100 Granco 
distributors throughout the U. S. 


COFAR 


COMBINED FORM AND REINFORCEMENT FOR CONCRETE 


ek Pee ose 
Snes OM Ee 3 es 
; Me 


TUFCOR® * CORRUFORM® *COFARS 
E/R COFAR® + ROOF DECK * UTILITY DECK 
GRANCO VIN-COR « S-I-P BRIDGE FORMS® 
PAVEMENT JOINTS * FREE FLOW SUBDRAIN 


Our catalogs are filed in Sweet's ! 
GRANCO STEEL PRODUCTS CO., 6506 N. Broadway, St. Louis 15, Mo. A Subsidiary of Granite City Steel Company 





* “MARKETS UNLIMITED" « 


THREE PHASE 
SEWAGE PUMPING 
STATION...... 
OPERATES ON 
SINGLE PHASE 


SMITH & LOVELESS 
Division — Union Tank Car Company 
LENEXA, KANSAS 


Artist's installation drawing of a 
Smith & Loveless factory-built duplex 
sewage pumping station. The Smith & 
Loveless pump station is designed for 
capacities from 100 GPM to 4,500 
GPM per pump with two or more 
pumps per station. 


Gdd-A-Phase POWER CONVERTER 


e Balances for 

Any Load 
e 100% Rated Load 
e High Power Factor 
e Balanced Currents 


@ No Loss of Work 
Power 


Write for Complete Information 


r 
ADD-A-PHASE Dept. CE-9 
Div. System Analyzer Corp., Nokomis, IIlinois 


| Gentiemen: Please send, without obligation, 
complete details on your ADD-A-PHASE Power 
| Converter. 


ee SERRE Title. 


| 
| 
| 
1 company_ | 
| 
| 
| 
| 
| 
| 








SRE ns ea aD 
a 





State__ 





SEE FOR YOURSELF .. . package 
includes many case histories of the 
success of the Add-A-Phase... 
ore of trouble free use. IF YOU 
AVE A SPECIFIC ELECTRIC POWER | 
PROBLEM GIVE US THE DETAILS | 
FOR RECOMMENDATION. a 





Article Reprints 


For free copies of reprints listed below, write on company letterhead to Reader 
Service Dept., Consu.tinc ENGINEER, 217 Wayne St., St. Joseph, Michigan. 


“They Say It’s All Your Fault” 

“What Luminaires Really Cost” 

“Product Acceptance Tests” 

“What the Bureau is Doing Abroad” 

“Engineering for the Moon” 

“Sunshine and Shadow and Building Design” 

“Minimize Your Mistakes” 

“A Way to Make Them Talk” 

“Highway Bridges . . . Welded or Riveted?” 

“Engineering Ocean Outfalls” 

“Specification and Selection of Dust and Fume Collection Equipment” 
“Design of Shell Structures — Folded Plates” 

“Lee’s Lecture — Professional Wrestlers and Professional Engineers” 
“Now We Can Specify Aluminum Conduit” 


Special Staff Reports 


“Standby Power” 
“Highways” 

“Materials Handling” 
“Hospital Engineering” 
“Airports” 

“School Engineering” 
“Industrial Power Plants” 
“Sewage Treatment” 
“Shopping Centers” 


Committee of One-Hundred Reports 


A series of reports prepared as a guide to manufacturers, their advertising agen- 
cies, and their sales representatives to assist them in their dealings with con- 
sulting engineers. The Committee of One-Hundred is a group of distinguished 
consulting engineers who supplied the information that made this series possible. 


“How the Consulting Engineer Serves: 

The Private Client; The Public Client; The Architect” 
“How to Get on The Engineer's Specifications” 
“How to Improve Consulting Engineer-Manufacturer Relations” 
“Specifications: Who Writes Them; How They Are Written” 
“How to Prepare Catalogs For Consultants” 
“How to Prepare Ads For Consulting Engineers” 


Booklet 


“How To Sell a Consulting Engineer,” 25¢ per copy. Booklet now in its 4th 
printing, designed to guide those outside in dealing with those inside the pro- 
fession — but a piece that is as popular with consultants as with those for whom 
it was written. Excellently illustrated with woodcuts by Philip Reed. —_ 
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Here are the steam traps 
designed especially 
for heating systems... 


Engineered for low pressure 
intermittent service where large amounts 
of air accumulate while steam is off 


Armstrong O.F.&T. Traps make it possible for heating systems to 
deliver the efficiency they were designed to deliver. They are ideal 
for low pressure unit heaters, preheat and reheat coils, converters, 
hot water generators, etc. 


HOW ARMSTRONG 
O. F. & T. TRAPS WORK: 


When steam is turned 


on, it pushes air through 
the wide open thermic 
vent and trap discharge 
valve at full differential 
pressure between supply 
and return lines. Con- 
densate formed by in- 
coming steam goes right 
through. 


As steam reaches open 
float, thermostatic vent 
closes. Float fills with 
steam and rises to close 
trap valve. Residual air 
and COs escape through 
fixed vent at steam tem- 
perature. 


Advantages 
to the 
user: 


Advantages 
to the 
contractor: 





BIG AIR HANDLING CAPACITY—Thermic vent handles large 
amounts of air in system when steam is turned on. Fixed 
vent handles normal air in system. 

NO STEAM LOss—Stainless steel valve is water sealed, is not 
damaged by dirt or scale, cannot develop steam leaks. 
CONDENSATE AND AIR REMOVED AT STEAM TEMPERATURE— 
No opening lag. 

LONG LIFE—AIl working parts, including open float, are 
stainless steel. Bodies and caps designed for 250 psig oper- 
ation. Open float cannot collapse. 

MINIMUM MAINTENANCE—Simple, proved design and high 
quality materials assure trouble-free service. 


Low cost— Mass production methods permit high quality 
at low cost. 


EASY INSTALLATION — Horizontal, straight-through pipe con- 
nections, conventional 81Zes. 


MINIMUM CALL-BACKS—Nothing to stick or clog. Unaffected 
by ordinary dirt. 


UNCONDITIONALLY GUARANTEED TO SATISFY THE USER. 


ARMSTRONG MACHINE WORKS 
9651 Mapie St. + Three Rivers, Mich. 


Armstrong Machine Works 


9651 Maple St., Three Rivers, Mich. 


Please send me: 


} O.F.&T. Trap Bulletin No. 775; © Unit Heater Bulletin No. 801. 
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DURASHEATH LASTED TWICE AS LONG AS NEXT-BEST RUBBER CABLE. Cables were submerged in water heated to 70C, and 15000 volts conductor-to-ground applied 


Anaconda 


These accelerated-life tests prove 


Anaconda proved the big difference in rubber in- 
sulations by buying competitive cables on the open 
market, taking a random sample of an Anaconda 
Durasheath cable out of stock, and running them 
all through a five-year underwater test at 173% 
RATED VOLTAGE. This extra-rugged non-stand- 
ard test comes closer, on an accelerated basis, to 
correlating cable performance under actual operat- 
ing conditions than any industry test. As you can 


214 


see, Anaconda Durasheath (“A” in the chart) 
lasted more than twice as long as the next-best 
cable—59 months compared to 24 months. 
Durasheath quality is the result of three factors: 
Superior compounds resulting from years of de- 
velopmental research and constant improvement; 
advanced techniques of manufacture; and better 
ingredients. For instance, Anaconda Butyl (AB) 
insulation is compounded with only nonhygro- 
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continuously. Where other cables had failed completely, Durasheath’s power factor (line A, left) had increased from 1.5 to only 7.1; SIC (line A, right) from 3.5 to 4.3. 


proves it! 


there is a difference in rubber insulations 


scopic fillers to prevent increase in power factor 
by moisture absorption. 

Durasheath’s superiority is now further im- 
proved by a uniquely new “Uniblend” mixing proc- 
ess which literally homogenizes the Buty] mixture, 
disperses all the components thoroughly to prevent 
variations in the high dielectric strength of 
Anaconda Butyl (AB) insulation. 

For more facts on Durasheath and Anaconda’s 
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new Uniblend mixing process, contact Anaconda 
Wire and Cable Company, 25 Broadway, New York 
4, New York, Department EFL-2- CE. 61249 


ASK THE MAN FROM 


ANACONDA 


FOR DURASHEATH BUTYL-INSULATED CABLE 
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PUN) JUST 
WONDERFUL! 


Just for your family— 
a week or weekend 
of planned activities 
at tropical 

Galveston Island's 
magnificent Galvez Hotel. 
Balmy breezes, 
golden sand and 

the sparkling sea— 
what could be 

more fun! 





No charge for children in 
same room with parents. 
Low, low rates. For folder, 
write Mgr., Hotel Galvez, 
Galveston Island, Texas. 


H 
GALVEZ 


Swimming pool 
Air-conditioned 
Radio-TV 

Fine Food 











Cc 
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— 
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Sept. 6. American Institute of Con- 
sulting Engineers; Monthly Meeting, 
Engineers’ Club, New York, N. Y. 


Sept. 10-15. Pennsylvania State Uni- 
versity; Seminar on Structural Aspects 
of Architectural Engineering, Campus, 
University Park, Pennsylvania. 


Sept. 11-15. American Society of 
Limnology and Oceanography and 
Instrument Society of America; Ma- 
rine Sciences Conference, Woods 
Hole, Massachusetts. 


Sept. 14-15. American Institute of 
Electrical Engineers, American Society 
of Civil Engineers, and American 
Society of Mechanical Engineers; 
Engineering Management Conference, 
Hotel Roosevelt, New York, N. Y. 


Sept. 17-22. University of California; 
Short Course in Plant Layout, Ma- 
terial Handling, Warehousing, and 
Shipping, Lake Arrowhead Confer- 
ence Center, San Bernadino Moun- 
tains, California. 


Sept. 20-21. The Producers’ Council, 
Inc.; 40th Annual Convention, Pitts- 
burgh Hilton Hotel, Pittsburgh, Pa. 


Sept. 24-27. American Institute of 
Chemical Engineers; Annual Conven- 
tion, Hotel Statler, New York, N. Y. 


Sept. 25-28. Industrial Building Ex- 
position and Congress, New York 
Coliseum, New York, N. Y. 


Oct. 2-3. Engineers Council for Pro- 
fessional Development; Annual Meet- 
ing, Louisville, Kentucky. 


Oct. 5-7. Structural Engineers Asso- 
ciation of California; Annual Conven- 
tion, E] Dorado, Sacramento, Cal. 


Consulting, 


Engineers 


Calendar 


Oct. 7-10. Associations of the Western 
Building Industries Council; Western 
Building Industries Exposition, Great 
Western Exhibit Center, Los Angeles, 
California. 


Oct. 8-11. American Institute of Min- 
ing, Metallurgical and Petroleum En- 
gineers and Society of Petroleum En- 
gineers; Fall Meeting, Dallas, Texas. 


Oct. 8-12. Water Pollution Control 
Federation; 34th Annual Meeting, 
Schroeder Hotel, Milwaukee, Wis. 


Oct. 15-19. Prestressed Concrete In- 
stitute; National Convention, Brown 
Palace and Cosmopolitan Hotels, Den- 
ver, Colorado. 


Oct. 15-20. American Institute of 
Electrical Engineers; Fall General 
Meeting, Statler-Hilton Hotel, De- 
troit, Michigan. 


Oct. 16-20. American Society of Civil 
Engineers; Annual Convention, Hotel 
Statler, New York, N. Y. 


Oct. 17. American Institute of Con- 
sulting Engineers; Annual Dinner 
Meeting, Waldorf-Astoria Hotel, New 
York, N. Y. 


Oct. 19-20. University of Wisconsin 
Extension Division and Region 7, 
Construction Specification Institute; 
Engineering Institute on “Preparing 
Construction Contracts and Speci- 
fications,” Campus, Madison, Wis. 


Oct. 19-20. National Society of Pro- 
fessional Engineers; Fall Meeting, 
Roanoke Hotel, Roanoke, Va. 


Nov. 2-4. Consulting Engineers Coun- 


cil; Semiannual Meeting, Golden Gate 
Hotel, Miami Beach, Florida. aa 
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REAL ECONOMY IN PROCESS PIPING IS A MATTER OF 
SPECIFICATIONS—AND SPEEDLINE FITTINGS! 


Make the most of both. First, be sure to check ASA B31.3 for up-to-date 
pressure-temperature data on critical process applications. This most recent 
issue of the Code for Pressure Piping certifies the use of light-wall pipe and 


fittings to a degree not recognized by outdated specifications. 


Next, consider the installation advantages of Speed- 
line’s improved fittings design to capitalize on light- 
wall piping savings. Note Speedline’s “tangential 


feature”... the extra length of straight on every 





end of every Speedline Fitting. This extra clearance 
eliminates alignment problems and speeds welding 
. .. permits joints to be readily butt-welded, flanged, 
SPECIFY LIGHT-WALL Pipe OF socket-welded. You choose the most practical, 
and get up to 50% more pipe bie : toa a glee 
for your dollar cost-saving joining method for your application— 


and one fitting can be used all ways when you specify Speedline Fittings. 


Compute total savings in terms of initial costs 
and ultimate installed costs. Light-wall pipe and 
fittings, of course, cost less to begin with because 
they use less metal. Speedline versatility, how- 
ever, adds extra savings in installation time and 
labor costs that further reduce final installed costs. 


SPECIFY SPEEDLINE FITTINGS 
and reduce installed piping costs 
to a minimum 


Piping standards have changed. It will pay you to 
be up-to-date with light-wall specifications that call for Speedline Fittings. Get 
details from your nearby Speedline Distributor today. He’s listed on page 1494 of 
Chemical Engineering Catalog. 





SZ hes CORROSION-RESISTANT FITTINGS 
¥f20G te STAINLESS STEEL * ALUMINUM ¢ NICKEL 


OTHER ALLOYS ON APPLICATION 





A PRODUCT OF HORACE T. POTTS COMPANY * 522 ©. ERIE AVENUE, PHILADELPHIA 34, 
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You DON’T Need 
4 BOLTS €&® WASHERS 
NUTS te] PINS 
or Special Tools 
to = 


Chilfant 


Cable 
Support= ‘Systems 


Chalfant Splice Plates and Trays are securely 
fastened by the exclusive Chalfant Crimping 
Method ... to reduce installation time way 
below conventional methods. Lower costs are 
also achieved with Chalfant systems because 
each splice plate and tray is made from high 
— longer lasting, economical Aluminized 
steel. 

You'll save 15% on material and 40% on 
installation when you use Chalfant Systems to 
produce a better job. 


Write for Catalog 
CHALFANT PRODUCTS CO., Inc. 


11523 MADISON AVENUE 
CLEVELAND 2, OHIO 
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INVENTION DEVELOPMENT 
INDUSTRIAL RESEARCH 
Details on Request 
Todd Consulting Engineers 
424 West 119th St., New York 27 
UNiversity 5-3435 
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+ + + more than 12 years’ experience in 
the engineering and construction field 
ROBERT FRANCIS KANE 


Associates 
51 East 42nd St. New York, N.Y. 
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sPACE- [ Save All Three 
STiM NEY with Square D 


LQMB POWER PANELBOARDS 


MO 


If the above installation had been made the old way 
—with trough, and ganging separate switches and 
starters — it would have taken at least six feet of wall 
space instead of 30 inches, and four times the instal- 
lation time. 

After this panelboard is installed, Square D’s exclu- 
sive PLUG-IN design permits circuit changes without 
costly down time. For extra safety, plug-in units are 

. Pe A Twin Unit (above) 

mounted directly above starters, permitting inter- cedlidin 308 sagen 
locking. No starter or disconnect door can be opened Single Unit available 125-225 amperes 
when switch is “ON.” Exclusive Breaker Unit Advantages: 

QMB panelboards accommodate reversing or non- Plug-in construction + Each unit in individual 

i tart ‘ O th sds ol . e it steel enclosure with dead-front construction 

See ere ee ee eee One es ae et Cee « Combine switch and breaker units in same 
breakers through 225 amperes; plug-in switches panelboard, if desired 
through 200 amperes (bolted through 600 amperes). 


Write for the complete story—Square D Company, Mercer Road, Lexington, Kentucky 
SQUARE D COMPANY 


wherever electricity is distributed and controlled 





Let’s SAY you’re designing a system 
where perimeter heating is indicated— 
possibly because of large windows and 
cold exposures—and you think of using 
Nesbitt Sill-line Radiation in wall- 
hung enclosures. But suppose it’s an 
office, showroom, classroom, laboratory, 
studio, or one of many other places where there is a 
need as well for flexible storage facilities. Now you can 
fill both needs with one sensible installation! 

Nesbitt Sill-line Radiation integrated with Nesbitt 
Storage Cabinets makes a smart, dual-service assembly. 
The high-capacity finned radiation is hidden behind the 
color-styled furniture-steel cabinets. One is sensibly, but 
not visually, aware of the means of heating comfort. The 
versatile cabinets provide beauty and convenience in 
space that might otherwise go unused. 

Nesbitt Storage Cabinets are available in two heights, 
28” and 32”, and various lengths, in fixed and mobile 
units, open or closed, and with adjustable-shelf, cubicle, 
or tote tray interior arrangements. Cabinets with stain- 
less steel sink and bubbler are offered for integrated or 
free-standing application. All units are furnished in a 
wide choice of coordinated decorator colors. 

Heating elements may be used one- or two-row; capaci- 
ties (forced hot water), 450 to 3060 Btu/hr per lin. ft. 

Publication 31-2 will bring you the full details. 


SILL—-LIN E& 


Perimeter Hieating and 
STORAGE CABINETS 


Made and sold by John J. Nesbitt, Inc., Philadelphia 36, Pa. 
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